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THE NATURE OF FIBROSITIS 


Il. 
TRAUMATIC, 


BY 


A STUDY OF THE CAUSATION OF THE MYALGIC LESION 


(RHEUMATIC, 
INFECTIVE) 


MICHAEL KELLY 


Perth, Western Australia 


A theory of fibrositis advanced in a previous paper 
(1945) suggested that the disorder commonly repre- 
sents the widely spread reflex effects of a myalgic 
lesion. These reflex effects are: (1) widespread 
pain, (2) deep hyperalgesia, (3) oedema of the 
involved tissues, and (4) stiffness or wasting of 
muscles. The pain often spreads in patterns which 
show a tendency to remain constant for any one 
region of the body; and the myalgic lesion itself 
shows a predilection for certain localities, mostly in 
the region of the musculo-tendinous junctions. It 
was suggested also that the simple mechanism of an 
axon-reflex was sufficient to explain the radiation of 
pain and hyperalgesia to a medium distance from 
the lesion. Where a leap of several segments 
occurred, however, it was suggested that one or more 
relays must take place in the spinal cord. In this 
essay an attempt will be made to describe the 
patterns of pain found in several regions of the body; 
and cases will be quoted which suggest that, no 
matter what the original cause, the well-established 
fibrositic syndrome presents remarkably constant 
features. 


The Myalgic Lesion and Local Analgesia 


It is not intended to imply that the pain-patterns 
are ruled by anything like an inflexible law, for a 
myalgic lesion, typical in its general features and in 
its response to local analgesia, may be found 
wherever muscular tissues are found. When 
sharply localized lesions are found in pure fibrous 
tissue, as in the capsules of joints or the attachments 
of tendons, their behaviour is different, and they are 
not usually amenable to treatment by local infiltra- 
tion. Local analgesia has proved a_ valuable 
weapon, both as a therapeutic measure and as a 
means of investigation. In the majority of cases 
the infiltration of the lesion was followed by the 
immediate disappearance of the widespread pain, 
tenderness, and muscular stiffness, and in 30 to 40% 
of cases this relief was lasting. For the purpose of 
this essay, those cases only will be quoted in which 
lasting cure resulted immediately from a single 
injection, and in which the lesion was “ typical ”’ 
in its location. It should be borne in mind, how- 
€ver, that the writer does not wish to imply either 
that the majority of cases can be cured in this 
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fashion, or that in more than 50 to 60% of cases is 
the lesion “‘ typical ’’ in its situation. 
Pain in any region can frequently be proven due 


TABLE 





Type of Pain Location of Lesion 





. Headache, occipital 
or frontal 


Neck muscles below superior 
nuchal line, near apex of 
angie made by sterno-mas- 
toid with trapezius (Figs. 2 
and 3). 





Middle of supraspinous fossa 
(Figs. 4 and 5) 


. Shoulder pain, radi- 
ating down to in- | 
setion of deltoid 








. Pain in forearm and 
hand 


Extensor mass at level of neck 
of radius (Figs. 7, 8 and 
12) 





. Pleurodynia Intercostal muscles, usually 
near the anterior axillary 


line (Fig. 9) 





. Abdominal pain Edge of erector spinae or edge 


of rectus abdominis (Fig. 10) 





Edge of erector spinae muscle, 
or gluteus maximus in sacro- 
iliac region (Fig. 11) 


. Low backache 


. “ Sciatic” pain 





Gluteus maximus about centre, 
or hamstrings near musculo- 
tendinous junction 





Deep tissues in 
adductor tubercle 


. Painful knee region of 





. Painful calf traumatic not 


| Whether 
| singularly resistant to per- 
manent cure by local infiltra- 


or 


tion. Temporary abatement 
frequently obtained by treat- 
ing lesion behind inner con- 
dyle of tibia 





Apex of longitudinal arch near 
inner border (Local an- 
algesia almost invariably 
unsuccessful) 


10. Fibrositis of sole 





| Abductor pollicis near centre 
of first metatarsal 


11. Cramps in foot 
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to a typical muscular lesion, as in the Table and in 
Fig. 1. The writer has met with much scepticism 
regarding the value of the method and the results 
obtained; this has been the experience also of other 
workers in this field (Travell, 1945; Gorrell, 1944). 
The examiner, however, should be prepared to devote 
unlimited time to his search for the muscular iesion; 
and it is only after a good deal of experience that a 
reliable idea can be gained of the normal and 
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Fic. 1.—Majority of common sites demonstrated ; num- 
bered as in the Table. 


abnormal sensitivity of muscles to deep palpation. 
The method of infiltration, too, has not been well 
served by its over-enthusiastic protagonists who too 
often claim dramatic successes in the vast majority 
of cases. 


Varieties of Somatic Pain 


It is customary for writers upon fibrositis to divide 
their cases into two classes, depending upon causa- 
tion: (1) primary, arising apparently de novo ; 
(2) secondary, following injury or occurring with 
such diseases as rheumatoid arthritis and rheumatic 
fever. In addition, many painful states occur which 
are not usually classified as fibrositis, though the 
established clinical picture does not differ from 
that of fibrositis in the same situation. In these 
may be included: (a) headache from various 
causes, as some cases following head injuries or 
meningitis; (b) pleurodynia following pneumonia or 
bronchitis or other diseases of the lung; (c) abdomi- 
nal pain following operations on the abdomen, or 
inflammatory diseases such as hepatitis and dysentry ; 
(d) persistent backache after renal colic or infection 
of the kidney; (e) “‘ sciatica’? due to supposed 
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lesions of the intervertebral disc. It was only afte 
a considerable time that the writer came to realiz 
that, no matter what the original cause of a persisting 
somatic pain, the pain tends at length to assume the 
qualities and the distribution of fibrositis in tha 
region; and in many such cases treatment of , 
muscular lesion is rewarded by complete and lasting 
relief. A few illustrative examples follow. , 


HEADACHES OF SOMATIC ORIGIN 


Thirty-five cases have been studied in which 
significant results have followed the use of local 
anaesthesia to deep cervical lesions; this number 
represents only about 25% of the cases under 
observation. In 20 of the 35 cases the lesion was 
situated in the region indicated in the Table and in 
Figs. 1 and 2: for brevity’s sake the writer refers to 
this as the “ lateral nuchal spot ’’ (Kelly, 1942)). 


CASE 1 

Headache, probably “rheumatic” in origin.—L/Sgt. 
A.B. complained of headaches for a year, which had 
become worse recently, and for a week they had been 
unbearable. The Regimental Medical Officer feared 
that he had an intracranial lesion. A continuous pain 
was felt in the occipital region on both sides, with a feeling 
of tension on the vertex. Complete examination revealed 
no abnormality except slight tenderness to deep pressure 
in both lateral nuchal regions. After resting in bed for 
4 days the headache was no better; on examination the 
left nuchal region was tender, but the right was not 
(Fig. 2). Two cubic centimetres, 0-5°; procaine, were 
injected into the left nuchal spot, and two days later the 
patient left hospital completely free trom headache and 
feeling well. Three months later he reported that the 
cure had been complete. 


CASE 2 
Headache following fracture of the skull—Able-Seaman 
X. was knocked unconscious and sustained a linear 
fracture of the left parietal bone. For a month after- 
wards he complained of a continuous pain spreading over 
the left side of the head, seeming to be concentrated in the 
left eye and left ear. A tender spot was found in the 





with 
clavicle, form a triangle whose floor is crossed by 
splenius, levator anguli scapulae and scalene 1 uscles, 
in order from above downwards. a—Lesion in case |. 
b—Lesion in case 2. Horizontal shading—Distribu- 
tion of pain incase 1. Vertical shading—Distroution 
of pain in case 2. 


Fic. 2.—Sterno-mastoid and trapezius muscle: 
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usual situation on the left side (Fig. 2). Injection of 
procaine was followed by immediate dramatic relief. 
Two days later he was discharged to a convalescent depot. 


CASE 3 
Headache following head injury.—Sig. C.F. received a 
blow on the head when a military truck overturned. 
For two weeks afterwards he complained of a continuous 
headache in the right parietal region, with frequent 
attacks of giddiness. Radiological examination was 
negative. Examination revealed a well-defined area of 





Fic. 3.—a—Site of lesion incase 3. Horizontal shading— 
distribution of pain. Oblique shading—patch of 
deep hyperalgesia at temporo-parietal suture. 


deep hyperalgesia, about 3 by 4 in. in the region of the 
right temporo-parietal suture. He was tender also in the 
right lateral nuchal spot. Infiltration of the latter caused 
a striking diminution of the deep hyperalgesia in the 
scalp. The relief of the headache was complete, together 
with the disappearance of the tenderness in both the 
neck and the scalp (see Fig. 3). 


Comment.—The occurrence of reflex eye and ear 
disorders with cervical fibrositis was noted recently 
by Douthwaite (1942). The reflex effects of 
artificial deep lesions of the neck have been studied 
by Campbell and Parsons (1944) and by Travell 
(1945). Jones and Brown (1944) have reported 
good results with post-traumatic headaches by 
treating cervical lesions. Rheumatic or “ in- 
durative ’’ headache has been known for many 
years, but as an uncommon rather than a common 
variety of headache. This is a subject which invites 
investigation on a large scale. 


THE PAINFUL SHOULDER 

Added experience has confirmed the writer in his 
Previously expressed opinion (1942a) that the 
painful shoulder syndrome presents a remarkably 
constant clinical picture, no matter what the under- 
lying cause. In the mildest cases the pain is felt 
only on abduction, while in the worst cases there is a 


constant severe ache, both night and day, often with 
Profoun muscular wasting and stiffness of the 
joint. The pain usually is felt locally over the 
Shoulder, but it often is referred to the middle of 
the outer aspect of the humerus, in the region of the 
Insertion of the tendon of the deltoid muscle. From 


a lesion in the supraspinous fossa pain does not 
Commoniy radiate downwards further than this; 
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if it does so, a lesion in the forearm should be 
sought in addition to that in the shoulder girdle. 
Little or no tenderness may be observable, but, as a 
rule, it is possible to detect a tender spot over the 
greater tuberosity, in the musculo-tendinous fibres 
of the deltoid or in the subacromial bursa. Tender- 
ness, even when widely spread, often can be observed 
to vanish completely upon the successful treatment 
of a myalgic lesion. 

It is not intended to discuss at length the pathology 
of the disorder, which has been debated since the 
days of Duplay (1872), who described it as “‘ peri- 
arthritis ’’. Many writers lay the blame upon the 
subacromial bursa, which frequently displays 
crepitus on movement, and others blame the long 
tendon of the biceps or its sheath (Schrager, 1938; 
Lippmann, 1943). Calcification is found in the 
tendon of the supraspinatus in 5 to 10%, but the 
significance of this would appear to diminish when it 
is realized that calcification occurs in 2°7% of 
normal shoulders (Bosworth, 1941). Codman (1934) 
demonstrated that the tendon of the supraspinatus 
was ruptured in a number of cases. This tendon, 
however, is remarkably subject to attrition, and to 
degenerative change, and partial rupture is found at 
autopsy in 20% of those whose deaths resulted from 
the common diseases of old age (Keyes, 1935). 
Skinner (1937) holds that each one of these phenomena 
may be only an incident in a progressive disturbance 
which involves many structures. ‘‘ Thus’’, he says, 
‘it is not surprising to find several aspects of the 
same condition described by different authors under 
different headings’’. In rather less than half of the 
cases the disorder results from injury, but an 
interval of days or weeks may elapse between the 
accident and the full development of the clinical 
picture. The fully established syndrome does not 
appear to vary, no matter what the exciting cause. 

In the vast majority of cases it is disastrous to 
treat by infiltration the tender areas related to the 
deltoid muscle. Temporary relief is followed as a 
rule by a severe reaction, with worsening of the 
condition. The true lesion should be sought higher 
up, in the region of the supraspinous fossa, sometimes 
in the trapezius and sometimes in the supraspinatus 
muscle (see Cases 4, 5, and 6). A few cubic centi- 
metres of procaine solution, correctly placed, often 
has been observed to abolish widespread pain and 
deep hyperalgesia. Less common sites for myalgic 
lesions are the infraspinous fossa and the para- 
vertebral muscles near the vertebra prominens. 

Of 105 cases of painful shoulder, a ** supraspinous 
lesion’’ was identified in 62. In 38 of these, 
immediate and lasting relief resulted from treatment. 


CASE 4 

Painful shoulder associated with calcification.—Sgt. Y., 
aged 38, complained of pain in the left shoulder for three 
weeks, unrelated to injury. The pain would shoot down 
to the mid-humeral region on abduction and external 
rotation. There was no limitation of passive movement. 
On examination tenderness was discovered over the 
greater tuberosity. X-ray examination revealed a large 
calcified deposit in the tendon of the supraspinatus 
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muscle, and a smaller one in the subscapularis tendon. 
There were no opaque deposits in the right shoulder. 
Deep tenderness was detected in or beneath the fibres 
of the trapezius in the mid-scapular line (the supraspinous 
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Fic. 4. Fic. 5. 


Fic. 4.—Case 4. a—lesion in region of supraspinous 
fossa. Horizontal shading—distribution of pain and 
tenderness. 6 and c—calcification in tendons of 
supraspinatus and subscapularis. 


Fic. 5.—a—Lesion in case 5. 6—Lesion in case 6 which 
was responsible for limitation of abduction. c— 
(case 6) lesion in teres major which was responsible 
for limitation of dorsal movement of humerus. d-- 
fracture site. 


spot). Infiltration of this area resulted in the abolition 
of the deep tenderness over the greater tuberosity, and 
the abatement of the pain on abduction. The pain did 
not recur (see Fig. 4). 


CASE 5 

Painful shoulder, rheumatic in origin —E.H., aged 59, 
complained of a painful right shoulder, which ached at 
night, of six months’ duration. There was no history of 
injury, and the x ray was normal. On examination the 
muscles were wasted, and active abduction was limited 
by pain (no adhesions could be detected). Rough 
crepitus was observed in the subacromial bursa; and 
the deep tissues over the head of the humerus were tender 
to pressure. Tenderness was found also in the supra- 
spinous region, and the injection of procaine abolished 
most of the pain on movement. Six days later there was 
no pain on movement, and the deep tenderness had 
vanished. Cure was complete and lasting, though the 
rough crepitus remained (see Fig. 5). 


CASE 6 

Painful shoulder following fracture of humerus.— 
Pte. K.P.R., who sustained a fracture of the shaft of his 
right humerus on March 4, 1943, was seen at a con- 
valescent depot on Aug. 9, 1943, the fracture having 
united 3 months previously. Since the accident he had 
complained of continuous aching in the shoulder with 
gross limitation of voluntary movements in all directions, 
more especially on abduction and on drawing the 
humerus directly backwards. Infiltration of a tender 
supraspinous spot resulted in abolition of the pain felt 
on abduction, though pain still was felt on dorsal flexion. 
A tender spot was found near the axillary border of the 
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scapula (probably in the teres major muscle); treatmen; 
of this restored complete mobility (see Fig. 5). 18 days 
later he reported that the cure had been complete 


CORONARY DISEASE AND PERIARTHRITIS OF TH 
SHOULDER 

A syndrome indistinguishable from rheumatic 9; 
traumatic periarthritis of the left shoulder occasion. 
ally accompanies coronary disease. Askey (194| 
reported 22 cases in which various degrees of 
shoulder disability followed myocardial infarction, 
while Ernstene and Kinell (1940) reported {7 
similar cases. In some cases the involvement of the 
shoulder was followed by rheumatoid changes in 
other joints. In the following case a picture typical 
of severe periarthritis followed rapidly on the 
occurrence of a coronary occlusion. 


CASE 7 

J.M., aged 60, who previously had suffered from angina 
of effort, collapsed with a coronary occlusion. Pre- 
viously he had had a few rheumatic pains in his right 
shoulder, but after the coronary occlusion he suffered 
from continuous pain in the left side of the neck, radiating 
up to the occiput and out to the shoulder, with stiffness 
of the shoulder. The patient was short of breath, witha 
rapid pulse. Examination revealed a typical picture of 
periarthritis of the shoulder, with wasting of the deltoid 
and trapezius muscles, and gross limitation of abduction 
and external rotation of the humerus. 

It has been the experience of the writer (19424) that 
pain from trapezius lesions low in the neck tends to 
shoot both up to the occiput and out to the shoulder 
This was so in the present case, and, in addition to the 
diffuse tenderness of the wasted muscles, two myalgic 
lesions were located: (1) in the edge of the trapezius 
at the level of C.V.7, (2) the supraspinous spot (Fig. 6). 
The upper lesion was injected with procaine, with the 
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Fic. 6.—Case 7. a—Lesion in trapezius. 5—supraspl 
nous lesion. Horizontal shading—distribution of pail 
which was abolished on infiltration of lesion 4 
Vertical shading—painful area which remained. 


result that he had no more pains in his neck and his head, 
though the shoulder remained stiff and painful. No 
further opportunity was secured of making observatvons, 
and he died six months later. 


The above case is mentioned in order to illustrate 
the point that muscular lesions, indistinguishablé 
from rheumatic lesions and producing musculat 
wasting and stiffness of joints, may result from 


visceral disease. Gibson (1905), who reported 4 | 


case in which the syndrome was accompanied by 
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hyperalgesia of the skin, regarded all the signs as 
reflex in origin; while Askey, too, held that the 
periarthritis must result from some underlying 
disturbance of nerves. There is, indeed, no other 
plausible explanation. The abnormal efferent (anti- 
dromic) impulses from the diseased viscus activate 
pain receptors through a wide area of somatic 
tissues; and the continuation of the bombardment 
of susceptible tissues, is (at least in part) responsible 
for the more obvious pathological changes which in 
other cases we call chronic rheumatism. Peri- 
arthritis of the shoulder of cardiac origin, therefore, 
provides excellent support for the reflex theory of 
fibrositis. 


PAIN IN THE FOREARM AND HAND 


Muscular pains in the forearm may be divided 
into two extreme types, those felt only on movement 
and those felt only at rest, with every stage of inter- 
vening gradation. The pain felt at rest usually is 
of a “ neuralgic ’’ type, associated with cramps on 
repeated movements. It may radiate to the tips of 
the digits, and often ascends nearly to the middle 
of the humerus. In some cases the pain may be 
felt only in the wrist, hand, or fingers, but the 
offending lesion usually is found in the upper half of 
the forearm. Pain is felt along the radial side or the 
dorsum of the forearm more commonly than along 
the ulnar side, and in most cases a lesion will be 
found immediately below the elbow at the junction 
of the extensor tendon with its muscle-bellies 
(Figs. 7 and 8). This site is tender to heavy pressure 
in the normal subject, but comparison with the 
opposite forearm usually will reveal whether or no 
the tenderness is greater than normal. 

Pain felt only on movement often comes under the 
designation of ‘‘tennis-elbow’’. Usually the 
tendinous attachment to the epicondyle is tender, 
and injection with procaine rarely gives relief. In 
some cases of tennis-elbow, however, muscular 
lesions at the ‘‘ extensor spot’’ have been treated 
with success. When such a case was cured of 
spontaneous pain by Kellgren (1938a), the epi- 
condylar tenderness persisted for some weeks. 

Pain of the neuralgic type often occurs in middle- 
aged women. It usually is worst in the early hours 
of the morning, and it may be accompanied by 
swelling, numbness, tingling, and cramps in the 
fingers. The symptoms may be unrelated to any 
known cause, or they may follow an injury, either 
immediately or after an interval A mild infection 
of a finger, or a fracture of a phalanx or of the wrist, 
may be followed by a neuralgic pain. The offending 
lesion in such cases usually will not be found in the 
painfu! area, but at the common site in the upper end 
of the forearm. in several cases the patient was 
astonished at the success which accompanied the 
treatment of lesions whose existence he had not 
Suspected. This phenomenon has been observed 
also by Good (1942), who noticed repeatedly the 
Occurrence of myalgic spots in localized regions well 
removed from the damaged tissues. 
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CASE 8 

Rheumatic pain in forearm and hand.—Mrs. P.Q., 
aged 41 years, for two weeks had been suffering from 
pains in the right shoulder and in both hands and feet. 
After a week the symptoms vanished from all except the 
right shoulder, forearm, and hand, where the pains 
remained severe. The shoulder presented the usual 
picture of periarthritis, with nocturnal aching, limitation 
of abduction, and tenderness over the greater tuberosity. 
The pain in the forearm and hand seemed to be related 
to a tender spot in the extensor mass two inches below 
the lateral epicondyle (Fig. 7). The epicondyle was 
tender; and a band of diffuse deep hyperalgesia, running 
along the radial side of the forearm, connected it with 
the palm of the hand, which was tender to deep pressure. 
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Fic. 7. Fic. 8. 


Fic. 7.—a—‘‘Extensor’”’ lesion. Shading—deep hyper- 
algesia which disappeared upon infiltration of a. 


Fic. 8.—Cases 9 and 10. a—Extensor lesion which was 
responsib‘e in each case for pain confined mainly to 
thumb (shaded). 


There was no change in cutaneous sensibility. Injection 
of procaine into the extensor lesion immediately abolished 
all pain and tenderness in the forearm and the hand. 
Similar treatment to the tender area in the deltoid resulted 
in partial restoration of mobility to the shoulder. The 
pain in the forearm and hand was permanently cured, 
but the shoulder was much worse afterwards. This 
poor result in the case of the shoulder was typical of a 
number of cases at this stage; later study revealed that 
the true lesion should be sought in the region of the 
supraspinous fossa. 


CASE 9 


Pain (?rheumatic), both hands.—Mrs. R.T., aged 45, 
had suffered from pains and cramps in both hands for 
six years, with cramp on writing or gripping an object. 
Pains would waken her early in the mornings; the hands 
would swell and the fingers often were stiff. The pain 
was most severe in the left thumb; it seemed to shoot 
from the base to the tip. On examination tenderness 
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was found in the left thenar eminence. The importance 
of the extensor lesion not having been grasped fully, 
injections were given into the thenar eminence, with 
deplorable results. For several weeks the thumb was 
immobilized in plaster without success. A lesion was 
then found in the extensor muscles in front of the neck 
of the left radius (Fig. 8). The result was dramatic, for 
she was free from pain in either hand for ten days. A 
second injection was given, and eight months later there 
had been no more pain in either hand. The right hand, 
she said, always would improve if the left were better. 


CASE 10 

Pain in thumb following a septic infection —Mrs. L.B., 
aged 32, had sustained a small septic wound of the left 
thumb a year previously, followed by a pustular rash on 
both hands. The thumb never had healed; it ached at 
night and shooting pains were felt in it during the day. 
On examination the thumb was diffusely tender to deep 
pressure, and there was a trophic disorder of the skin of 
the distal third, which was thickened and fissured. The 
*“ extensor spot” was tender, and procaine solution was 
injected. In spite of the fact that no discomfort had been 
felt in the region of the elbow at any time, the pain ceased 
immediately, followed by healing of the thumb within a 
few days. Three months later the disability had not 
returned (Fig. 8). 


PLEURODYNIA 


In fibrositis of the chest wall, or pleurodynia, the 
pain may shoot from the back around to the front; 
usually it is diffuse, deep, and difficult to locate, 
seeming to spread through an area variable in 
extent. Usually the chest wall is tender, but in an 
occasional case tenderness is not easily demon- 
strable. Compression of the ribs in these cases 
often gives rise to diffuse sensation of pain which is 
not associated with discrete areas of tenderness. 
Careful search, however, usually reveals a small 
circumscribed lesion, and a correctly placed injec- 
tion achieves the desired result (see Case 12). The 
lesion in pleurodynia usually is either traumatic or 
rheumatic in origin, but sometimes an exactly similar 
lesion follows thoracic visceral disease. Long after 
all physical signs have disappeared, pain persists 
which can be proved associated with a parietal 
rather than a visceral lesion (Kelly, 1944). The 
fact that the signs in pleurodynia do not vary, 
whether the original cause be rheumatic, traumatic, 
or visceral, suggests that the mechanism by which 
the syndrome is produced is the same in all three 
cases. But it sometimes happens that the develop- 
ment of a somatic lesion in association with thoracic 
visceral disease can be observed from the beginning. 
The orthodox view, which relates the pain of lung 
disease to irritation of the pleura, cannot be sub- 
stantiated in every case. In a number of cases of 
pneumonia, bronchitis, or pleurisy the writer has 
been able to abolish the pain completely by an injec- 
tion of 1 c.cm. of procaine into a localized spot in 
muscle. Farber (1943), Schnur (1939) and Price 
(1943) have had similar experiences with the so-called 
** pleural pain’ of phthisis, pneumonia and bron- 
chitis. Chevalier Jackson (1943) records that pain 
and tenderness in the chest wall frequently arise 

















































from bronchial carcinomata in which there is pp 
involvement of the pleura. Visceral chest pain 
therefore, as Sir James Mackenzie (1920) pointe 
out, actually arises in the muscles of the chest wall 
and the change in sensibility of the chest wall ; 
brought about by what he called a viscero-pariet, 
reflex. When the acrite lesion (the result of , 
viscero-parietal reflex) becomes chronic and carrie; 
over to the stage of “ pleurodynia’’, it seem 
reasonable to suggest that the somatic lesion, whict 
at first was secondary in nature, has now taken op 
the usual characters of a self-sufficient mayalgic 
lesion. 

This point has been laboured at length because i 
furnishes an interesting study of the formation oj 
myalgic lesions as the result of known causes, in 
which the processes can be followed and _ the 
mechanism can be guessed at. As will appear later 
the analogy is useful for a comparative study of the 
formation of myalgic lesions in other situations and 
due to other causes. 


CASE 11 

Thoracic pain accompanying bronchitis.—A_ soldier 
who had acute bronchitis began to suffer agonizing pain 
in the right chest. For 48 hours he writhed in agon 
with every breath or with every cough. Rhonchi were | 
heard in both lungs, and the anterior chest wall was | 
diffusely tender in the region of the 3rd, 4th, and Sth 
costal cartilages. A circumscribed myalgic lesion was 
found near the centre of this area of tenderness, in the 
4th space near the costo-chondral junction (Fig. 9 
1 c.cm. of procaine solution dramatically relieved all o/ 
his symptoms. 





CASE 12 

Pleurodynia following a cold in the chest.—Capt. Z 
complained of diffuse pain in the front of the right side 
of the chest for a fortnight, since his recovery from 4 
“cold.” Palpation revealed diffuse tenderness between 
the clavicle and the 4th rib, with a localized tender area 
in the 3rd space just outside the costo-chondral junction 
Though the space in this locality was infiltrated with 
12 c.cm. of procaine solution, neither local tenderness, 
diffuse tenderness, nor pain on breathing was abolished 
The needle point was then turned downwards behind the 
4th rib; a sharp pain was felt, and the injection of 
0-5 c.cm. abolished permanently all signs and symptoms 
(Fig. 9). 


ABDOMINAL PAIN DUE TO SOMATIC LESIONS 


Abdominal pain, when it is the result of somatic 
lesions, presents many features analogous to pain in 
the chest wall. The pain may radiate widely from 
the myalgic leison, with scattered areas of secondary 
tenderness. Abdominal pain sometimes radiates 
from a myalgic lesion in the paravertebral muscles, 
but more commonly the lesion is situated anteriorly, 
near the edge of the rectus abdominis. Persisten! 
abdominal pain often is associated with a painful 
operation scar; in this case the pain is more likely 
due to a myalgic lesion than to intra-abdominal 
adhesions. In a number of cases of abdominal 
pain, inflammatory ‘disease of a viscus—such 4 
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Fic. 9.—a—Lesion in case 11. Hori- 
zontal shading—area of tenderness 
which disappeared upon infiltration 
of lesion a. The pain was dis- 
tributed much more widely. 5— 
Lesion in case 12. Vertical shading 
—distribution of diffuse tenderness 
in case 12. 


edge of 


tenderness. 


infectious hepatitis or bacillary dysentery—had pre- 
ceded the establishment of a myalgic lesion. Pot- 
tenger (1934) has observed that abdominal pain, 
closely resembling the original pain, was sometimes 
seen to follow acute abdominal disease long after 
all inflammation had subsided. 

Fifty-three cases have been treated successfully 
with local analgesia, and a large number have been 
investigated without success. The results corre- 
sponded generally with observations on pain in the 
chest and elsewhere. No matter what the original 
cause, whether rheumatic, traumatic, post-operative, 
or post-inflammatory, the fully developed syndrome 
showed, on the whole, a fairly constant picture. 

The pain and tenderness of the abdomen which 
often accompanies visceral disease can be shown 
sometimes to depend upon myalgic lesions. Gorrell 
(1944) mentioned that procaine infiltration of 
“trigger ’’ spots often gave striking temporary 
relief to the pain of malignant disease. This point 
is well illustrated by the following case: 


CASE 13 

Tender spot in the abdominal wall, associated with a 
carcinoma of the kidney—A N.C.O., aged 35, was 
emaciated from malignant disease of the right kidney, 
with enlarged liver, ascites, and a secondary growth in the 
left thigh. He began to complain of severe pain in the 
right upper quadrant. The pain was diffuse and con- 
Stant. although sharply accentuated by movement. 
Examination revealed diffuse tenderness over the right 
upper quadrant, with a localized area of acute tenderness 
in the edge of the right rectus muscle 2 inches above the 
level of the umbilicus. Four days after the onset of the 


Pain, an injection of 1-5 c.cm. abolished the pain on 
movement and diffuse tenderness, and two weeks later the 
Pain had not recurred (see Fig. 10). 

; Though Case 13 cannot be presented as one of 
fibrositis, and the process is not a rheumatic one, 
the behaviour of this lesion was in every respect 


analogous to that of a fibrositic lesion, of whatever 
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Fic. 10.—Case 13. 


Fic. 11.—Case 14. Site of lesion 
in erector spinae is indicated. 


a—Lesion in 


cause. In the case of a more chronic lesion follow- 
ing cured abdominal disease, the likeness to fibrositis 
is even closer. There is no reason, in fact, why the 
mechanism by which the myalgic lesion is produced 
should not be the same in all cases, for the end-result 
is the same. The study of somatic lesions of 
known causation, if this supposition be true, should 
be helpful in throwing light upon the processes by 
which the myalgic lesion is brought into being, and, 
therefore, upon the nature of rheumatism. 


CASE 14 

Residual backache, whose basis was a somatic lesion, 
remaining after an attack of renal colic. 

Pte. V.P. was admitted with severe pain in the right 
loin, with haematuria. This was his first such attack, 
though five years previously the right kidney had been 
crushed in an accident. Investigation of the urinary 
tract, after the pain and haematuria had ceased, revealed 
no abnormality. Twelve days after admission he 
continued to complain of an ache in his right loin. A 
muscular lesion in the right erector-spinae, at the level 
of the second lumbar vertebra, was infiltrated. The 
ache immediately disappeared, only to return a week later. 
The same lesion was treated, with relief which this time 
proved lasting (Fig. 1). 


McLellan and Goodell (1943), whe investigated 
extensively the pain reactions of the genito-urinary 
tract, reported three cases in which persistent 
muscular pains in the loin followed a day or two 
after a painful artificial stimulus to the ureter. or 
kidney pelvis. In one patient, the authors say, 
‘“‘ splinting of the ipsolateral abdominal and loin 
muscles, associated with pain from distention of the 
right ureter at 25 cm., was also observed. There 
was an initial brief period of pain, scarcely outlasting 
the stimulus, but associated with splinting of 
the abdominal muscles in the right flank and loin, 
long outlasting the period of ureteral distention. 
Within an hour she began to have pain in her right 
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loin. The pain was severe and persisted for two 
days, when it gradually diminished.’’ Here the per- 
sistence of the “‘ referred’? pain, tenderness, and 
muscular spasm must have been due to a temporary 
change in the somatic tissues themselves. 

It should not be necessary to pursue the subject 
into the other regions of the body, where the story 
is the same. The myalgic lesion may arise de novo 
or in association with rheumatic lesions elsewhere; 
it may also follow local damage to the tissues in the 
shape of injury or infection. No matter what the 
original cause, the lesion in any region tends to 
favour certain sites, and to be associated with diffuse 
pain and with secondary tenderness which follows a 
familiar pattern. 


Mechanism of the Production of a Myalgic 


Lesion 

When a myalgic lesion of the wall of the abdomen 
or chest follows visceral disease, it appears to arise 
through the following sequence of events: (a) 
visceral lesion (e.g. kidney) causes reflex (** referred *’) 
muscular spasm and deep tenderness; (5) radiation 
of pain impulses to “ site of election in muscle ”’ 
causes site to take on a degree of self-sufficiency and 
to form a myalgic lesion; (c) myalgic lesion displays 
usual secondary effects. The sequence of events 
would not be different when the lesion resulted from 
a traumatic or infective damage to nearby somatic 
tissues; for it has been recognized by Lewis (1942) 
that the mechanism which brings about referred 
pain and tenderness is the same whether the primary 
lesion be visceral or somatic. If this hypothesis be 
admitted, it requires only a short step to apply it 
to the formation of myalgic lesions in other regions, 
as the forearm. In Case 10 a septic infection in the 
thumb caused the apearance of a myalgic lesion in 
the upper fibres of the extensor mass. Such an 
observation, at first sight surprising, has been 
observed by the writer in so many cases that he now 
has little doubt of the reality of the phenomenon. 
Some hitherto unknown law relating to pain-spread 
appears to come into operation. The following 
case provides another example. 


CASE 15 

Pain in the forearm associated with a fractured finger.— 
Pte. J.C. was kicked on the little finger at football, and on 
the following day he complained of pain at the site of the 
injury, and of a more widely-radiating pain which 
ascended to the elbow. Radiological examination 
revealed a fracture of the proximal phalanx, and further 
examination disclosed a sharply-localized area of deep 
tenderriess on the dorsum of the forearm about 3 in. below 
the elbow (Fig. 12). Pressure on this spot caused a 
localized spasm of those fibres of the extensor digitorum 
communis which extend the little finger, bringing about 
involuntary extension of that digit alone. The patient 
was certain that there had not been any injury to the 
forearm. Local analgesia was not used, and the patient 
was not seen again. 


Case 15 provides an example of the early forma- 
tion of a myalgic lesion in distant tissues, in response 


to an injury to a digit. This is by no means a rare 
result of an injury to an extremity (or indeed of 
injury anywhere); the pain from the start is out of 
proportion to the injury, both in severity and extent, 
In a few days, as a rule, the pain disappears, but in 
some cases it persists and extends, giving rise to 
the so-called spreading post-traumatic neuralgia 
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Fic. 12—Case 15. a—Lesion in fibres of extensor digi- 
torum communis. b—Fractured proximal phalanx 
of little finger. Shading—distribution of spontaneous 
pain. 


(Leriche, 1939). In many of these (as in Case 10) 
it can be demonstrated that the pain is due to a 
myalgic lesion. In Case 15 we have localized 
tenderness, with muscular spasm localized to that 
part of the muscle which is functionally associated 
with the injured digit. A close analogy can be 
drawn with the case in which spasm and tenderness 
resulted from a painful stimulus to the kidney, and 
it is not unreasonable to suggest that nervous 
impulses played a large part in initiating the lesion. 
On the same analogy, it can be suggested also that 
the more persistent lesion in Case 10 may have been 
due in part to the effects of abnormal nervous 
impulses from the diseased thumb. 


Myalgic lesions of Rheumatic Origin 

The greater part of the foregoing discussion has 
been devoted to speculation upon the origin of 
lesions of strictly non-rheumatic origin. It may 
be objected (perhaps rightfully) that all this has 
little to do with fibrositis of rheumatic origin. It 
has been pointed out, however, that the behaviour 
of the fully established fibrositic syndrome differs 
little whether it be traumatic, infective, or rheumatic 
in origin; myalgic lesions in the body wall, moreover, 
display the same qualities even when they result 
from visceral disease. It is reasonable, therefore, 
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to assume that, though the cause may vary, the 
mechanism by which the myalgic lesion is produced 
is the same in all cases. If this be true, it must be 
valid also for the formation of lesions in frankly 
rheumatic disease, as in cases 4, 5, 7, and 8. Many 
such cases, probably or certainly rheumatic in 
origin, could be quoted. 

The object of this discussion has been to speculate 
upon, and if possible to discover the nature of 
fibrositis. The myalgic focus has been chosen as 
the chief lesion, which produces wide secondary 
effects, and its formation when secondary to non- 
rheumatic causes has been traced. A good deal 
of evidence suggests that nervous reflexes play an 
important part in the formation of the lesion. 
Where the lesion is frankly rheumatic in origin, it is 
reasonable to suggest again that abnormal nervous 
impulses must play a large part. This suggestion 
is supported by the observations of Gorrell (1944), 
Elliott (1944), and LeVay (1944) that the tender areas 
in the buttock and the thigh which result from a 
lesion of an intervertebral disc can be abolished for 
appreciable periods by the use of local analgesia. 
These myalgic lesions, obviously due to abnormal 
nervous impulses, behave in a fashion exactly like 
myalgic lesions due to other causes. 

In a previous paper evidence has been produced 
which indicates that the essence of the fibrositic 
syndrome consists of the myalgic lesion with its 
reflex effects. In this paper it has been suggested 
that the myalgic lesion itself results largely from 
reflex nervous influences. The wider application of 
the theory to rheumatic pain in general will be 
reserved for a later essay. 


Summary 


1. Myalgic lesions show an unaccountable pre- 
dilection for certain specified sites in the somatic 
tissues. 

2. Lesions not strictly rheumatic in origin, such 
as those which follow injury or infection of tissues, 
tend to obey the same general law. 
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3. Painful lesions of the body wall, which accom- 
pany or follow disease of the viscera, behave like 
myalgic lesions both in their distribution and in 
their response to local analgesia. 

4. An analysis of the mechanism by which such 
lesions arise indicates that viscero-parietal nervous 
reflexes play an important part in their production. 

5. By similar analysis, and by analogy, it is 
suggested that abnormal nervous impulses play an 
important part in the production of post-traumatic 
and post-infective myalgic lesions in other parts of 
the body and limbs. 

6. Extending the analogy to rheumatic lesions, it 
is suggested that nervous reflexes are instrumental in 
the causation of fibrositic lesions in general. 

7. The reflex theory of the causation of the 
myalgic lesion is complementary to an earlier 
hypothesis, which suggested that the widespread 
effects of the lesion itself are reflex in origin. 
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WELTMANN COAGULATION REACTION IN RHEUMATOI) 
ARTHRITIS 
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From the Brazilian League against Rheumatism and the Pan American League for the Study and Control of the Rheumatic Diseases 


Oskar Weltmann (1930) showed that human blood 
serum diluted in distilled water in the proportion 
of 1 :50 does not become turbid at the temperature 
of boiling water. In the Weltmann reaction the 
degree of flocculation depends on the addition of 
electrolytes through heat. Thus, varying with the 
pathological process, the diluted serum needs 
different quantities of bivalent electrolytes for the 
hot flocculation to take place. Bonilla and Lagrotta 
explained that if, instead of using distilled water, 
we proceed to the dilution of serum in ordinary 
water or in normal saline, we will succeed in pro- 
moting flocculation in normal serum, provided that 
adequate concentrations of an electrolyte are 
present—as, for example, calcium, barium, or 
magnesium chloride, ammonium sulphate, etc. 
Weltmann, taking this fact as a basis, developed a 
technique for the determination of the ** electrolytic 
threshold ” of the sera and the alterations which it 
may suffer in various pathological conditions. In 
order to produce a flocculation, it is, therefore, 
necessary to add larger calcium chloride concentra- 
tions to the serum of exudative processes than to 
normal serum. In the presence of hepatic cirrhosis 
and chronic proliferative diseases, a smaller amount 
of electrolyte is necessary. The mechanical working 
of this reaction seems to depend not on a close 
relationship with the total proteins of the serum, nor 
on the serum albumin-globulin ratio, but on the 
qualitative modifications of the serum proteins 
caused by the tissue alterations originating from 
exudative or fibrotic processes. 

There are in the literature only two papers on 
the employment of the Weltmann test in rheumatoid 
arthritis. They are those of Milles and Salt, and 
of Kling, both published in 1941. Milles and Salt, 
in 150 cases of rheumatoid arthritis, investigated the 
erythrocyte sedimentation rate, the formol-gel 
test, and the Weltmann and Takata-Ara reactions, 
and concluded that the sedimentation rate and the 
Weltmann reaction are extremely sensitive indices 
of the severity of the complaint, although the results 
of the two tests are not always parallel. In some 
patients with a serious form of rheumatoid arthritis 
the shift of the flocculation band toward the left 





* Read before the First Paulista Congress of Rheumatology, and 
the Second Medical Congress of S40 Paulo, Brazil, on March 2, 1945. 


was moderate. Kling, after investigating 98 cases 
of rheumatoid arthritis, also concluded that the 
Weltmann reaction does not possess the same 
sensitiveness as the sedimentation rate, which 
appeared to him to be a more exact index of the 
clinical progress of the disease, and of the therapeutic 
results. In his cases a marked narrowing of the 
flocculation band occurred only in 53%, while the 
sedimentation rate showed an increase in 82”, 

It appears that the meaning of the serum floccula- 
tion band in rheumatic diseases has not yet been 
investigated sufficiently. Severe rheumatoid 
arthritis seems to be characterized by a moderate 
shift to the left of the serum flocculation band. 
This shift to the left should be much more marked 
in the acute stage of rheumatic fever. A shift to 
the right has also been recorded in a few cases of 
rheumatoid arthritis, and when this is so the prog- 
nosis would appear to be good. 


Weltmann Coagulation Reaction Technique 
Take ten test-tubes, each containing 5 c.cm. of differing 


calcium chloride concentrations, and add 1/10 c.cm. 
of non-haemolyzed human serum. These calcium 
chloride concentrations are obtained from a 10”, titred | 
solution divided into ten titre-decreasing solutions, 


running from 1 to 10 and starting with the more concen- 
trated, in the order shown in Table 1. 


TABLE | 





Tubes rian iss 





0/00 Ca Cl, 


concentration 1-0 0-9 |0-8 | 0-7|0-6/| 0-5 | 0-4 





Narrowed floc- | Normal} Enlarged floccu- 
culation band, floccula- lation band, or 
or shift to the tion shift to the righ 
left. band. 

Interpretation of} Exudative pro- Fibrot pro- 


findings. cesses. cesses. 


—ew 





The tubes are left in boiling water for 15 minutes, 


after which time the reading is proceeded wit). The 
** flocculation band ”’ is the coagulation which occurs I? 
some tubes. The flocculation occurs more readily 
tubes containing high electrolytic concentrs\1ons— , 
normally tubes 6 or 7. When the flocculation takes 


place below tube 6, we say that there is a shift to the left. 
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or a narrowing of the flocculation band; and when it 
takes place above tube 7, a shift to the right, or an 
enlargement of the flocculation band. In normal 
subjects the flocculation band occurs in tubes 6 and 7. 
In the exudative processes there is a shift to the left (a 
narrowing Of the band), while in the proliferative, 
chronic processes the shift is to the right (an enlargement 


of the band). 


Clinical Material 


Our investigation was on patients from our private 
clinic, and represented a group of 85 cases divided 
as follows: (1) 66 cases of rheumatoid arthritis, 
with 180 Weltmann reactions; (2) 4 cases of rheu- 
matic fever, and 4 Weltmann reactions; and (3) 15 
normal subjects with 16 Weltmann reactions. 
Among the patients with rheumatoid arthritis, 
34 were women and 32 men. The youngest patient 
was 16 years old, and the oldest was 73. The 
mean age was 42. The duration of the arthritis 
varied from 4 days in the most recent case to 50 years 
in the oldest. The mean duration was 6 years (see 
Table 2). 


TABLE 2. 
CASES OF RHEUMATOID ARTHRITIS 





Sex Age at onset 








— No. in | “a es Stage of arthritis— 
Age group group | - | yw (ae py No. of cases 

0-9 0 | Early, moderately ad- 
10-19 2 2 = vanced, or advanced 
20-29 13 7 6 19 arthritis << ae 
30-39 11 6 5 13 Terminal stage .. II 
40-49 24 is | Pi 17 

50-59 7 5 2 5 

60-69 6 2 4+ 3 

70-79 3 1 2 3 





We tested the Weltmann reaction altogether 
200 times in the 85 cases. We were able to follow 
up for a period of from 2 to 6 months the progress 
of 40 out of the 66 patients with rheumatoid arthritis; 
the remaining 26 had their reactions recorded at 
the time of consultation only. 


Results 


The two following tables show the results obtained 
compared with the sedimentation rate (Westergren). 

In Table 3 are included all the results obtained 
by means of the Weltmann reactions and sedimen- 
tation rates—repeated, in some cases, during the 
progress of the arthritis. 

We considered the limit-values to be as follows: 


Normal coagulation band Flocculation in tubes 6. 


. and 7. 
Engiarged coagulation band ss above tube 7. 
Slightly narrowed coagula- t in tube 5. 
tion band. 
Markcdly narrowed coagu- 9 below tube 5. 
lation band. 

Normal values of sedimen- Between 1 and 10 mm. in 
tation rate. the Ist hour. 
Slight Increased _ sedi- - 11 and 30 mm. in 

: me ition rate. the Ist hour. 
ncre: Sedimentation Above 30 mm. in the Ist. 
Tate hour. 
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TABLE 3. 
TOTAL RESULTS OF 180 WELTMANN TESTS AND SEDI- 
MENTATION RATE IN 66 CASES OF RHEUMATOID 
ARTHRITIS tN THEIR DIFFERENT STAGES. 




















Weltmann 

Reaction | Tube | Percentage Py Percentage 

(Ca Cl,) 
0-1 10 0-0 0- 10 24-4 
0-2 9 2°3 1i- 20 21-6 
0-3 8 2:3 21- 30 14-7 
0-4 7 10-7 31- 40 11-3 
0-5 6 25-5 41- 50 10-3 
0-6 5 37-6 51- 60 >I 
0-7 4 15-9 61- 7 29 
0-8 3 5-7 71- 80 1-7 
0-9 2 0-0 81-105 79 
1-0 | 0-0 — = 

Total 99-9 99-9 
TABLE 4 





Weltmann reaction | Percentage) Sedimentation rate Percentage 





Enlarged band 





5-7 — 24-4 

Normal band : 53-4 Normal values = 24-4 

Slightly narrowed 25:5 Slightly increased .. 36-3 
band. 

Markedly narrowed 15-3 Markedly increased 39-2 
band. 

Total 99-9 99-9 





Analysis and Comment 


In order to be able to assess the value of the 
Weltmann reactions in all our cases, we drew up 
at the beginning a series of questions, the answers 
to which might give us a real idea of how this test 
behaves in rheumatoid arthritis. Our observations 
are not and do not pretend to be definite; we hope 
to continue them over a larger number of cases and 
a much longer period of time. 

Our questions were: 


1. Which, in rheumatoid arthritis, is the more sensi- 
tive reaction, the Weltmann test, or the erythrocyte 
sedimentation rate? 

2. How does the Weltmann reaction behave in 
relation to the particular stage of rheumatoid arthritis? 

3. Is the narrowing of the flocculation band in 
rheumatoid arthritis proportional to that observed in 
rheumatic fever? 

4. Is it possible to give a prognosis, taking as a basis 
the flocculation band? 

5. Is it possible to make such a prognosis in anticipa- 
tion, even before the sedimentation rate shows any 
change? 

6. Does an enlargement of the flocculation band 
occur in the terminal stage of rheumatoid arthritis? 

7. How does the Weltmann reaction behave in 
normal subjects? 


We believe that in answering these questions we 
did not neglect the investigation of any point on 
which criticism might arise. 
































80 


1. Which is the more sensitive reaction in rheuma- 
toid arthritis, the Weltmann test or the sedimentation 
rate? 


We proceeded to comparative study of the two 
tests in both stages of arthritis, i.e. in the active 
and in the inactive stages. Out of 57 cases in the 
active stage, we were able to follow up 40 during 
treatment. The remaining 17 cases were not fol- 
lowed up, the sedimentation rate and the Weltmann 
test being recorded only at the first examination. 
The results obtained in both groups were as follows: 


(a) 40 cases in the active stage, each with several 
follow-ups. The sedimentation rate showed an 
increase in 60:3%, and the flocculation band of the 
Weltmann reaction a narrowing in 58-4%. We found 
the sedimentation rate slightly increased in 39-6%, and 
normal flocculation band in 41-5°%. 


(b) 17 cases, each with only a single follow-up. In- 
creased sedimentation rate in 764%, narrowed 
flocculation band in 70-6%; slightly increased sedi- 


mentation rate in 23-5%, and normal flocculation 
band in 29-4%. 


Out of the total of 57 cases in the active stage of 
arthritis, the results of the sedimentation rate and 
of the Weltmann reaction were as follows: 


Increased sedimentation rate 64-2° 


Narrowed flocculation band a 61-4° 
Slightly increased sedimentation rate... 35:7% 
Normal flocculation band 38-°5% 


Our observations on the inactive stage were 
limited to the same 40 cases with several follow-ups 
—these having passed into the inactive stage as a 
result of the treatment—and to another 9 cases 
in which we could not proceed further than a single 
follow-up. Out of the first group of 40 cases 
the results were as follows: increased sedimentation 
rate in 8-5%; narrowed flocculation band in 22:8%; 
slightly increased sedimentation rate in 91-4%; 
and normal flocculation band in 77:1%. In the 
second group we observed increased sedimentation 
rate in 22-2%; narrowed flocculation band in 33:3%; 
slightly increased sedimentation rate in 77:7%; 
and normal flocculation band in 66°6%. Considered 
jointly, the two groups, with a total of 49 cases, 
furnished the following results in the inactive stage 
of arthritis: 


Increased sedimentation rate Lis 
Narrowed flocculation band <a eA, 
Slightly increased sedimentation rate .. 88-5% 
Normal flocculation band 75-0% 


It is to be noted that during the active stage of 
arthritis both tests followed a parallel course, the 
Weltmann test being less sensitive than the sedi- 
mentation rate by only 2:8%. We therefore dis- 
agree with Kling’s results. Kling found, in his 
98 cases of rheumatoid arthritis, that the Weltmann 
reaction in 29°% was less sensitive than the sedimen- 
tation rate. According to our observations, both 
reactions showed the same sensitivity in this stage of 
arthritis. In the inactive stage, however, there 
occurred a small discrepancy between the two 
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reactions in the 40 observed cases, the sedimentation 
rate showing an increase in 11-3% and the floccula. 
tion band being narrowed in 25%. In this stage of 
arthritis the Weltmann test showed greater evidenc 
of activity of the disease, even when all signs and 
symptoms—objective and subjective—had apparently 
disappeared, and the sedimentation rate was normal 
We know that rheumatoid arthritis is a cyclic 
disease with alternate periods of activity and remis. 
sion. The value of the Weltmann reaction consists 
precisely in its demonstration of the activity of the 
rheumatic process in the clinically inactive siage 
when other features suggest that it has been arrested 


2. How does the Weltmann test behave in the activ, 
and inactive stages of rheumatoid arthritis ? 

We have just seen that the Weltmann reaction 
shows a tendency toward a narrowing of the floccu- 
lation band during the active stage of arthritis, 
It was observed that, among our 57 cases, narrowing 
of the flocculation band occurred in 61-4°%, compared 
with 64:2% with increased sedimentation rate. In the 





resting stage there is a tendency toward normaliza- 
tion of the flocculation band (75%), compared with 
88:5% of normal sedimentation rate values. In | 
the 57 cases in the active stage, we observed 38-5% of 

the Weltmann reactions with a normal flocculation 

band, and 35-7% with normal sedimentation rate, 

these results being practically alike. These figures 

are undoubtedly very high, and should not be 

interpreted as a possible failure of the two reactions, 

but as indices of a favourable prognosis in the 

active stage. 


3. Is the narrowing of the flocculation band in 
rheumatoid arthritis proportional to that observed in 
rheumatic fever ? 

In the cases of rheumatoid arthritis in the active 
stage we observed 64:6% with flocculation in tube §, 
26:1% in tube 4, 61% in tube 3, and 3-0% in tube 2, 
ie. 90:7% with flocculation restricted to tubes 
5 and 4. In the active stage of rheumatic fever, 
however, the flocculation band was as a rule much 
narrower, generally in tubes 1, 2, and 3—the serum 
of one of our patients having shown a total absence 
of floccylation. Thus the degree of narrowing of 
the flocculation band in rheumatoid arthritis is 
lower than in the active stage of rheumatic fever. 


4. Is it possible to give a prognosis, taking as 4 
basis the flocculation band? 

In order to be able to answer this question we 
need to know the behaviour of the sedimentation 
rate and of the Weltmann reaction, as well as the 
degree of activity of the arthritis in certain stages 
of its progress. For this purpose we observed 
40 cases for about six months, dividing the patients 
into three different groups, as follows: 

(a) Cases with increased sedimentation rate ana 
simultaneous normal flocculation band.—We waitchet 
the Weltmann reactions and the sedimentation rate, 
as well as the general and articular conditions, 10 
21 cases. We concluded that, in patients who 
showed a flocculation band within normal /|imits, 
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the tendency was towards a remission of the arthritis 
_a fact which has been confirmed by general and 
biological examinations, even in spite of the sedi- 
mentation rate being high. 

In order to allow of a right valuation of the sensi- 
tiveness of the Weltmann reaction, we will describe 
what happened in a few cases. In a patient whose 
sedimentation rate was at first raised, but who had a 
norma! flocculation band, the symptoms totally 
disappeared. But in the last checked control, in 
spite of the normal value of the sedimentation rate 
—which rose to 5 and 16 mm. respectively at the 
end of the first and second hours—the flocculation 
band was narrowed in tube 5, coinciding with a 
slight aggravation of the articular picture. In 
another case we were able to observe how the 
readings of the Weltmann reaction anticipated 
those of the sedimentation rate. When we pro- 
ceeded to check one of the periodical controls, we 
observed that the patient was in complete resting 
condition, with sedimentation value of 19 and 
42 mm., while the Weltmann reaction showed 
flocculation in tube 5 (narrowed band). Thirty 
days later this patient showed a worsening of the 
general and joint conditions, the sedimentation 
rate rising to 22 and 55 mm. in the first and second 
hours. In this case the Weltmann reaction gave 
signs a month before the sedimentation rate of a 
deteriorating prognosis. A third patient showed 
an arthritis in a fully active stage, the sedimentation 
rate rising to 58 and 94 mm. The Weltmann 
reaction, however, showed flocculation up to tube 
7 1/2 (slightly enlarged band), thus enabling us 
to give a good prognosis in spite of the precarious 
general and articular conditions and the increased 
sedimentation rate. In fact, three months later the 
sedimentation values fell to 30 and 60 mm., the 
Weltmann reaction still showing a slightly enlarged 
band. Both the general and articular conditions 
had improved considerably, the patient being 
discharged as she was considered able to resume her 
ordinary activities. This is a significant example 
of the great sensitivity of the Weltmann reaction, 
which enabled us to establish a favourable prognosis 
early—which apparently could not have been done 
in any other way. 

(b) Cases with normal sedimentation rate and 
flocculation band.—Out of the 40 cases, only 8 
showed exacerbation, the Weltmann reaction and 
the sedimentation rate keeping within normal 
limits. All the cases proceeded toward complete 
regression of the articular picture. Only one 
patient who showed normal reactions at the 
periodical examinations complained at last of slight 
joint pains and of marked Schénlein-Henoch 
Purpura. On that occasion the sedimentation rate 
Was within its normal limits, with 9 and 24 mm., 
but the Weltmann reaction showed flocculation in 
tube 5 (narrowed band). 

(c) Cases with increased sedimentation rate and 
narrowed flocculation band.—In the 6 cases of this 


group the general and articular conditions became 
greatly aggravated. 
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Having completed the analysis of these 40 cases, 
we may say that a normal or enlarged flocculation 
band means a favourable prognosis even when the 
sedimentation rate is increased—the contrary 
happening in cases with a narrowed flocculation 
band. The sedimentation rate and the Weltmann 
reaction are two subsidiary laboratory tests which 
ought always to be analysed jointly in order to 
obtain exact information on the true cliaical 
picture of arthritis, and on its future evolution. 
In order to assess the flocculation band as an index 
of a bad prognosis, several examinations, checked 
at regular intervals and showing the constant 
narrowing of the band, are necessary. 


5. Is it possible to make a prognosis in anticipa- 
tion, before there is any change in the sedimentation 
rate? 

In a few cases, and precisely in those showing 
marked general and articular involvement with 
increased sedimentation rate, and in which, therefore, 
a cautious prognosis was imperative, the signs in 
the Weltmann reaction preceded by several months 
those in the sedimentation rate, and this fact helped 
us in reaching a prognosis. For example, a patient 
showed on July 15, 1944, marked articular involve- 
ment with a much increased sedimentation rate— 
that is, 125 mm. and 131 mm. respectively at the 
end of the first and second hours. The Weltmann 
reaction, however, was within its normal limits, 
with a flocculation band up to tube 6. Further 
examinations enabled us to observe a gradual return 
to normal of the general and articular picture as 
well as of the sedimentation rate, while the Weltmann 
continued in tube 6. Four months later, on 
Nov. 20 of the same year, the articular condition 
and the sedimentation rate appeared normal, the 
sedimentation rate having fallen to 1 mm. and 6 mm. 
at the end of the first and second hours. 

A case similar to the one mentioned above showed 
a poor general and articular picture, with sedimenta- 
tion rate at 58 mm. and 94 mm., but with a floccula- 
tion band slightly enlarged (tube 7 1/2). Three 
months later, after treatment had begun, the sedi- 
mentation rate fell to 30 and 60 mm., the general 
and articular conditions returning to normal. A 
third patient, with a marked joint involvement, 
showed a slightly increased sedimentation rate, 
with 19 mm. and 42 mm., but the Weltmann test 
reacted up to tube 5. Three and a half months later 
no alterations were observed. The sedimentation 
rate rose to 25 mm. and 46 mm., and the prognosis 
was confirmed. 

These examples show how a reading of the Welt- 
mann reaction may establish a favourable or a 
reserved prognosis many months ahead of the 
sedimentation rate. 


6. Is there an enlargement of the flocculation band 
in the terminal stage of rheumatoid arthritis ? 

It seems that in the terminal stage of rheumatoid 
arthritis the flocculation band tends to enlarge. 
We were unable to reach any definite conclusion in 
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this matter because the number of observed cases in 
this stage of arthritis was small. For this reason we 
shall continue our investigations. 


7. How does the Weltmann reaction behave in 
normal subjects ? 

In normal subjects both the Weltmann reaction 
and the sedimentation rate show a tendency toward 
normal. However, among 15 apparently normal 
individuals we observed in 4 of them (26°6%) a 
narrowed flocculation band up to tube 5, in spite of 
the sedimentation rate being normal. In 2 other 
cases we observed the presence of an increased 
sedimentation rate with normal flocculation band. 
The explanation of this may be that in such control 
subjects there might have been concomitant pro- 
cesses responsible for these alterations—a fact 
which we did not attempt to investigate. 


We are inclined from the analysis and interpreta- 
tion of our cases to accept the sensitivity of the 
Weltmann reaction, which has frequently been of 
great help. We are, however, unable to reach 
positive conclusions, because our investigations are 
not definite, and we need to observe a larger number 
of cases and verify the sequence of events during a 
longer period of time. However, from the analysis 
of the results obtained, we have the impression that 
Weltmann’s serum-coagulation test is very useful, 
not only because it facilitates early diagnosis, but 
also because it enables us to form an opinion as 
to probable progress in any given case, and as to 
the final therapeutic results. 


Summary 


In the observation of 200 Weltmann coagulation 
reactions in 85 cases—66 of which (180 reactions) 


had rheumatoid arthritis in various stages—th 
results were as follows: 


1. The sensitivity of the Weltmann reaction wa 
practically the same as that of the sedimentatioy 
rate, the Weltmann reaction being only 2°8°, beloy 
the sedimentation rate. 


2. During the active stage of rheumatoid arthritis 
the Weltmann reaction showed a _ narrowed 
flocculation band; during the resting periods the 
band was normal. 


3. In rheumatoid arthritis the narrowing of the 
flocculation band was not so marked as in rheumatic 
fever. It occurred only up to tube 4. 


4. In rheumatoid arthritis it is possible to base 
the prognosis on the flocculation band. The 
prognosis was favourable in cases which showed 3 
normal or enlarged band, and it was unfavourable 
in cases with a narrowed band. 


5. When based on the Weltmann reaction, a 
favourable or reserved prognosis may, in certain 
cases, be advanced several months earlier than when 





the sedimentation rate is taken as a guide. 


6. In the terminal stage of rheumatoid arthritis 
there is a tendency towards an enlargement of the | 
flocculation band. 
7. In apparently normal subjects the flocculation 


band appeared normal in most cases. 
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THE FORMOL-GEL TEST ON PLASMA AND SERUM IN 
RHEUMATIC CASES 


CORRELATION STUDIES AND A SUGGESTION THAT NON-ROULEAUX-FORMING 
PATHOLOGICAL GLOBULINS MAY BE OF SIGNIFICANCE IN RHEUMATISM 


BY 

H. J. GIBSON 
and 

R. M. PITT* 


Introduction 


The formol-gel test of Gaté and Papacostas 
(1920), applied to plasma from cases of rheumatic 
disease by Gibson and Richardson (1938), has now 
been the subject of several reports. Some have 
agreed that the test shows a high degree of correla- 
tion with the sedimentation rate (E.S.R.) although 
it is less sensitive. These include reports by Green 
et al. (1939), Scull and Pemberton (1940), and 
Milles and Salt (1941). Schultz and Rose (1939) 
suggested that the test may be an additional aid in 
determining the presence of carditis in acute rheu- 
matism. Green et al. (1939) did not find evidence 
to support this. It should be noted that while 
Green used plasma, Schultz and Rose employed 
serum as in the original Gaté-Papacostas technique. 
Butterworth and Poindexter (1942) studied serum- 
gel reactions in acute rheumatism. They could 
find no evidence of a correlation between the occur- 
rence of positive results and carditis, and they 
concluded also that the test showed no parallelism 
with the E.S.R. These discrepancies pointed to a 
need for further investigation of the test, especially 
in the relation of plasma-gel formation (P.G.) 
to serum-gel formation (S.G.) and the correlation 
of both with the E.S.R. 

The fact was early noted by the present writers 
that correlation between plasma-gel and E.S.R. was 
just as good, and sometimes better, when ‘ crude ” 
S.R., or S.S. (suspension stability), results were 
used, as compared with those following correction 
for anaemia. Gibson and Richardson (1938) 
noted a close correlation between P.G. tests and 
anaemia as shown by the packed red cell volume 
(P.C.V.). Milles and Salt (1941) also noted this 
and observed that ‘“‘as the formol-gel (plasma) 


reactions became more intense the average P.C.V. 
falls as does the average ‘crude’ S.S., but the 
Phenomenon is apparently unrelated to the true 
or corrected §.S.”" It has been the experience of all 


Who ha.e employed the test that the highest grades 





i of P.G. reaction have been associated constantly 
} With a marked anaemia. 
* Witi the assistance of the Sidney Robinson Research Fund. 
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This raises the question of correction of S.S. or 
E.S.R. readings for anaemia, on which point there 
is a further marked conflict of opinion among those 
of wide experience with the sedimentation test. 
Westergren et al. (1931), as a result of plasma 
protein studies, and in a modified way Kahlmeter 
(1938), regard correction as unnecessary, as does 
Cutler (1940) and others. On the other hand, 
Rourke and Ernstene (1930), Wintrobe and Lands- 
berg (1935), Whitby and Hynes (1938), Collins et al. 
(1939), along with many others, have thought that 
there is an advantage to be gained by adjustment 
of the crude rate to a standard red cell count or 
volume. But if the crude rate correlates better 
with a demonstrable plasma protein abnormality 
than the corrected, then the validity of correction 
is certainly in question. 


In this connexion the blood volume studies of 
Sparks and Haden (1932), Bradley (1938), and 
especially the extensive work of Robinson (1943), 
are relevant. These workers all agree in showing 
that a definite hydraemia may occur in rheumatism. 
The whole-blood volume of the patients is increased, 
due to an increase of plasma volume. Robinson 
has described the ‘** hydraemic syndrome ”’ charac- 
terized by loss of flesh, rise in plasma volume, rise 
in plasma globulins and oligocythaemia which run 
parallel with one another, but which are not corre- 
lated with the E.S.R. He suggests that the increase 
of plasma volume may be secondary to increase of 
plasma protein. This would be the reverse process 
of that seen in renal oedema. As a result of 
oncotic pressure changes, fluid from the tissues may 
enter the blood stream. In a statistical study of 
plasma protein and E.S.R., Fraser and Rennie 
(1941) showed that plasma protein changes in 
rheumatism are in the direction of fibrinogen and 
globulin increase at the expense of albumin. This 
is in general agreement with many previous studies 
of the same kind. If the rouleaux-forming proteins 
giving rise to the increased E.S.R. were the same as 
those which gave rise to hydraemia, then the case 
for correction would be weakened. The increase 
of crude S.R. as a result of hydraemia alone might 

















84 


be regarded as an indirect result of tissue destruction 
in the joints and elsewhere, via plasma protein 
increase. The sedimentation reaction would then 
be a composite test, increase of rate being due to 
two factors, both related to disease activity. Con- 
sideration of this point in the light of further evidence 
was regarded as desirable. 

The plasma-gel reaction in rheumatism is probably 
dependent on the fibrinogen and globulin content 
of the plasma while the serum-gel is predominantly 
a globulin effect, if we except the small amount of 
fibrinogen which is not converted to fibrin and 
removed with the clot. Wise and Gutman (1937) 
carried out gel tests on sera in parallel with protein 
estimations and found that a total protein of 8-5% 
or more would produce a gel and the test was 
always positive if the globulin was 4% or more. 
Sera containing 3 to 4% of globulin were irregularly 
positive by the gel test, while sera with total protein 
less than 8% gave positive results if hyperglobulin- 
aemia was present. 

The purpose of the present study was, therefore, to 
carry out gel tests on serum and plasma of bloods 
from rheumatic cases of various kinds, parallel 
estimations being made of S.S. and packed cell 
volumes, the latter being used also for obtaining 
corrected S.S. values. 


Methods 
Formol-Gel Tests ——These were carried out with the 
serum and plasma in the way described by Gibson and 
Richardson (1938). The same notation for recording 
intensity of the reaction as shown by the quantitative 
test was used. 


Sedimentation Tests—The method used throughout 
is that of Collins et a/. (1939). The results were checked 
by a simultaneous estimation in the Wintrobe tube 
which was later centrifuged for 15 minutes at 3,000 r.p.m. 
to obtain the P.C.V. 


Results 
Sedimentation tests to obtain crude and corrected 
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S.S. readings by the method of Collins et a/. (1939) 
were carried out in parallel with plasma-gel (P.G) 
serum-gel (S.G.), and haematocrit (P.C.V.) estima. 
tions in a series of consecutive rheumatic cases of aj 
clinical types. 

The first point to be determined was the relation. 
ship which the gel tests showed to one another. 
In Table 1, tests of P.G. and S.G. (both quantitative) 
are recorded on 582 bloods. The figures given 
show that the plasma-gel test is never negative 
when the serum-gel is positive and that the serum. 
gel reaction, when positive, is always weaker than 
the plasma-gel on the same blood. The suggestion 
is that the P.G. effect includes the S.G. factor plus 
an additional factor. The dilution showing 
positive serum-gel is always at least 2 grades 
below the plasma reading and the S.G. reaction js 
frequently much less intense. Thus no blood gaye 
complete solidification of serum (3+) when the 
corresponding plasma did not give complete 
solidification in dilution 0-8 in | (5+). Serum 
reactions of greater intensity than 3+ were exceed- 
ingly rare (21 out of 582 bloods tested, or 3-6%) 
Only in bloods of plasma-gel 8+ or 9+ (0:5 or 
0-4 in 1 dilution) were all serum-gel tests positive. 
The total of P.G. positive results in this hetero- 
geneous series amounted to 56% and of S.G. 12:5". 
Thus formol-gel tests in any disease would be 
expected to give widely divergent results according 
to whether plasma or serum has been used. The 
table also shows that it is not possible to estimate 
what the serum-gel result would be from a knowledge 
of the plasma-gel unless the latter were very intense 
(8+ or 9+). Conversely, from a positive serum- 
gel it would only be possible to assume that the 
plasma test would also be positive and of greater 
intensity. Thus from Table 1 it will be seen that 
a 3+ S.G. reaction may be associated with 5-, 
6+, 7+, 8+, or 9+ in the plasma. From the 


figures given by Wise and Gutman (1937) it will be | 


seen that in certain cases of rheumatism there is 4 
very marked hyperglobulinaemia, since gel formation 
occurs in dilutions up to 60%. 


TABLE 1 
PLASMA-GEL AND SERUM-GEL RESULTS IN 582 CONSECUTIVE CASES OF RHEUMATISM. NUMBER OF CASES IN EACH GROUP 

















Plasma-Gel 
Serum-Gel Total 
Oo | 1+ | 2+ 3+ 4+ a+ 6+ t+ 8+ 9+ 
0 | 224 | 25 | 25 58 14 g9 | 12 2 509 
1+ | ] | 2 7 4 2 17 
2+ | ) 1 2 I I 3 3 i 
3+ | y 12 I 1 I 24 
4+ | 8 6 14 
3+ | | 3 4 
6+ | | 1 1 2 
7+ 1 I 
Total 224 | 25 | 27 | 6 | 77 | 1006 | 39 | 15 5 3 | 582 





Serum-gel %+ | 0 | 0 















plas 
cast 
rest 


(Gi 


cc 


Co 


of 
tic 
ha 


tlc 






939) 
G)), 
ima- 
of all 


‘ion- 
ther, 
tive) 
riven 
ative 
rum- 
than 
stion 
plus 
ig a 
ades 
oN is 
gave 

the 
plete 
rum 


6%). 
5 or 
itive, 
tero- 
iy A 
1 be 
‘ding 
The 
mate 
ledge 
tense 
rum- 
t the 
eater 
that 


1 the 
ill be 
isa 
ation 


,OUP 


al 


| 


~~ | iw ean SS Wy 


\ 











CORRELATION OF GEL REACTIONS WITH E.S.R. 


Tables 2 and 3 show the number of positive 
plasma and serum tests in each S.R. group in 480 
cases. In Table 2 the crude S.S. is used. The 
results for P.G. closely parallel our previous figures 
(Gibson and Richardson, 1938). The vast majority 


TABLE 2. 


CRUDE S.S. PLASMA-GEL AND SERUM-GEL TESTS ON 480 
SAMPLES OF BLOOD FROM RHEUMATIC CASES 
































| 
P.G.— | pgi+ S.G.+ 
Crude 5.G.— 
c t< 
$s. |—7— 7 
| No. | % | No. | > (aml & 
ee | f 
—100 | 74 ™ i ai 0 75 
— 89 | 46/92 1:2 bin 0! 50 
amt as 24 | 45 2 3 53 
— 69 10} 8 | 103 | 91 5 | -4| 113 
59 7| 4 | 182 | 96 52 |27:5| 189 
| 166 | 314 | 59 | 480 
| | | 
TABLE 3. 


CORRECTED S.S. PLASMA-GEL AND SERUM-GEL TESTS ON 
480 SAMPLES OF BLOOD FROM RHEUMATIC CASES 


| 
G.— 





| 
| 

















: PG.+ | SG.+ | 
Corrected| ~* ‘ 
SS. | 5 | Total 
| 
| No. | yA No. Yo | No | Yo | 
—~100 | 39 | 95 21 fim fi 41 
— 89 | 78/95 | 4] 5} —| 0 82 
—~79 | 29] 43 | 39| 57] 5] 7 68 
- 69 | 20] 9] 191] 91] 31 | 15 | 211 
< 59 | —| 0] 78| 100) 23 | 29| 78 
| | 59 | | 480 


/166| =| 314 
} 





of bloods with S.S. under 70% gave positive reac- 
tions. In the S.S. group 70-79, approximately 
half were positive, and above S.S. 80° the propor- 
tion of positive reactions was very small. 

The incidence of positive S.G. reactions was 
much lower, and even in the most rapid S.R. group 
the proportion of positive results was only 27:5%. 
It may be said that the most rapid sedimentation 
fates are associated with a negative serum-gel test 
ina high proportion of cases. 

In Table 3 the corrected S.S. is correlated with 
the gel tests. Correction eliminates all negative 
P.G. results from the lowest S.S. group, but increases 
the number of positive P.G. cases in the normal S.S. 


group. Otherwise the results are not strikingly 
different as compared with the crude S.S. findings 
in Tab! 


GROUPING OF CASES ACCORDING TO S.S., 
P.G. AND §.G. RESULTS 
_ From long experience of this method of perform- 
Ing the blood sedimentation test in normal in- 
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dividuals and in medical and surgical cases of all 
kinds, we are inclined to regard 90% (corrected 
S.S.) as the strict normal. On this criterion, the 
cases may be divided into four groups by the use 
of E.S.R. and Gel tests (see Table 4). 

TABLE 4. 
GROUPING OF RHEUMATIC CASES 





ACCORDING TO THE 











RESULTS OF E.S.R., PLASMA-GEL. AND SERUM-GEL 
RESULTS : 480 CASES 
| | 
G E.S.R. P.G. | s.G. | No. of | Percentage 
| | ssid ‘ean | Cases of Total 
4 Not | 
| increased | — —_ 41 | 9 
2 Increased | — -_ 127 | % 
3 - 253 53 
4 | 99 | + | 59 12 
Total... a 480 100 





It will be seen that the very occasional aberrant 
cases (two are shown in Table 3) with P.G. positive 
and normal corrected S.S. are omitted. They are 
probably explained by the lag in development or 
return to normal of P.G. as compared with S:.S. 
as shown clearly by Green et al. (1939). 

The abnormal bloods may be classified as being 
in what we propose to call the early fibrinogen 
phase (S.R. increase only), the late fibrinogen phase 
(S.R. increase: P.G.+) or the globulin phase in 
which all three tests are positive. Group 1, without 
E.S.R. or gel abnormality, includes the fibrositic 
cases and most, but not all, of the osteo-arthritics. 
The remainder of the osteo-arthritic cases occur in 
Group 2. Groups 2 and 3 contain a majority of 
the rheumatoid arthritis and spondylitis cases. 
Group 4 (globulin phase) is associated with the most 
severe forms of rheumatoid arthritis, especially in 
young people, in whom muscle wasting and anaemia 
are extreme. Taussig (1938) noted an association 
between Still’s Disease and hyperglobulinaemia, 
and extended that diagnosis to include cases in 
adults which show marked emaciation, spleno- 
megaly, adenopathy, anaemia, and pericarditis. 
Robinson (1943) has mentioned loss of flesh and 
anaemia as being cardinal signs of the * hydraemic 
syndrome.” The association between hyperglo- 
bulinaemia, anaemia, and emaciation is therefore 
well recognized. 

Chronicity appears to influence the nature of the 
plasma protein changes. Berger (1922) and Wester- 
gren et al. (1931) have found that fibrinogen increase 
tends to be associated with acute conditions, 
globulin increase with chronic. It is of interest in 
this connexion that we (Gibson and Richardson, 
1938, and Gibson and Kersley, 1938) have noted 
that acute gout cases tend to be allocated to what 
we now describe as the “‘ early fibrinogen phase.” 
It may be that in these cases sufficient time has 
not elapsed for the development of the plasma-gel 
reaction. The three phases suggested may be a 
measure of chronicity, of severity, or possibly of a 
qualitative difference among the cases. 
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GEL REACTION AND HAEMATOCRIT READINGS 


In Table 5 are shown the results of haematocrit 
determinations (P.C.V.) correlated with P.G. and 
S.G. tests on 480 patients. The P.G. positive 
incidence rises with a falling P.C.V. No positives 
were found in blood of P.C.V. 50% or over. 27% 
show a positive P.G. at P.C.V. 45-49, a group of 
patients who are free from anaemia. With diminish- 
ing P.C.V. the proportions of positive P.G. results 
rises nearly to 100%. 

TABLE 5. 


P.C.V. (HAEMATOCRIT READING) CORRELATED WITH 
PLASMA-GEL AND SERUM-GEL TESTS 























| | 
| PG.— Pes. | 
| sG— | PG+ | SG+ | 
PLY. |: __| Total 
| No.| % | No.| % | No. | “% 
| 
50+ | 22}100/ —| 0 |] —]| of] 2 
45—49| 59| 73| 22] 27/—]| o| 81 
40—44| 67| 37|115| 63 | 13} 7 | 182 
35—39| 15| 10| 131| 90 | 29 | 20 | 146 
<35 3/ 6| 46| 94 | 17| 35 | 49 
| 166 314 59 | = | 480 
| | 











As would be expected from the previous tables, 
the S.G. positive results are fewer. None occur in 
bloods with P.C.V. over 45%. The proportion of 
positive results increases inversely with the P.C.V., 
until in the most anaemic group it is 35%. 

The association of serum-gel reactions with 
anaemia was further analysed in Table 6, which is 
constructed from observations on 278 bloods of 
low S.S._ Inso far as rouleaux-forming constituents 


TABLE 6. 
HAEMATOCRIT AND FORMOL-GEL TESTS 


Showing correlation between (1) Plasma-Gel and P.C.V., 
and (2) Serum-Gel and P.C.V. in a group of bloods, 
all of which showed a marked increase in E.S.R. 
Total 278 bloods with Crude S.S.<70°% 








ANNALS OF THE RHEUMATIC DISEASES 






















| | 
| | PG+ | SsG.4 
Haemato- | a 
exit Total - —————— 
| | No. % No. » 4 
45-49 8 8 | 100 — | 0 
40-44 101 94 94 1 6|lhUW 
35-39 123 117 95 25 | 20 
<35 46 | 44 | 96 16 | 35 








are concerned, the group is fairly homogeneous. 
While the plasma-gel results are almost constant 
throughout the range, the serum-gel incidence 
shows an increase of positive reactions with the 
P.C.V. The positive serum-gel reactions were 
also found to be more intense in the lowest haemato- 
crit group. The average S.G. reaction was 3-8+ 
in P.C.V. group 35% compared with 2:8+ in P.C.V. 
group 40-44%. This inverse correlation of P.C.V. 


and globulin increase at once recalls the findings of 
Robinson (1943) on hydraemia in rheumatism. The 
suggestion is that the low haematocrit readings ar 
related to the serum proteins and that the ser\im-ge| 
reaction may be an indication, though possibly ap 
insensitive one, of these protein changes. It is also 
suggested that the serum-gel results are to a cop. 
siderable extent unrelated to the E.S.R., though not 
entirely so. This is in keeping with the work of 
Coburn and Kapp (1936), Fraser and Rennie 
(1941), and Westergren et al. (1931), who found the 
best correlation to exist between E.S.R. and fibrino. 
gen while rise of globulin had only a slight influence 
in E.S.R.; the failure of Butterworth and Poindexte; 
(1942) to get any significant correlation between 
E.S.R. and serum-gel is also in agreement. The 
presence of an increase of non-rouleaux-forming 
globulin would also explain the finding of Robinson 
(1943) that the essential E.S.R. was not correlated 
with the increase of plasma volume in rheumatism, 
and that of Milles and Salt on the apparent relation 
between anaemia and the intensity of the plasma- 
gel test. 

It is not suggested that this is applicable to al 
diseases in which E.S.R. is increased. Bendien and 
Snapper (1931), and Gilligan and Ernstene (1934) 
have made the interesting observation that in certain 
cases of liver disease the globulins appear to be the 
main site of the rouleaux-forming effect rather than 
fibrinogen. This state of affairs, however, appears 
to be exceptional. Conversely, the results of Mester 
(1945) give the suggestion that in fibrositis an 
increase of non-rouleaux-forming fibrinogen may be 
present unassociated with any hydraemic tendency 
Our observations, taken with those of others in this 


field, could be best explained by the hypothesis that | 


in certain cases of rheumatism two groups of plasma 
protein abnormalities may be present. 

1. Increase of rouleaux-forming proteins, 
responsible for the increase of E.S.R. and closely 
associated with the plasma-gel reaction. The 
rouleaux-forming effect resides mainly in the 
fibrinogen and to a less extent in the globulin. 


2. Increase of non-rouleaux-forming proteins, | 
. . . “Se ' 
mainly a globulin increase. This is not correlated | 


with the E.S.R. While all plasma proteins maj 

contribute to the production of hydraemia, the 

evidence quoted above suggests that the globulins 
are of major importance. 

Whether these effects are due to new pathological 
proteins or alterations in the physical state ol 
normal proteins is a question which cannot 
finally answered. 

It may well be that in all cases of active rheumatoid 
arthritis and spondylitis there is some increase 0! 
non-rouleaux-forming globulins, too slight to be 
detected by the coarse measurement of the serum-gé! 
test. That such changes may occur is suggeste¢ 
by such reactions as the Vernes Resorcinol test an¢ 
the differential serum sedimentation test of Coke 
(1937), in both of which serum is employed ane 
which are thus largely independent of fibrinoge! 
effects. To assess the whole plasma picture I 
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rheumatism it may be necessary to carry out two 
groups of tests, the E.S.R. and another to estimate 
the non-rouleaux-forming proteins. Taussig’s work, 
already quoted, on the possibility of a type of rheu- 
matoid arthritis with unusual clinical features and 
a marked hyperglobulinaemia, suggests that there 
may be other useful clinical correlations in this 
largely neglected field of plasma study in rheumatism. 


Discussion 


If the hypothesis be accepted that there may be 
an increase of non-rouleaux-forming globulin as 
well as that of rouleaux-forming protein in diseases 
such as rheumatoid arthritis which are associated 
with a rapid E.S.R., then many obscure points in 
recent work would be elucidated. The hydraemia 
which has been reported by plasma volume studies 
and which is suggested by low haematocrit readings 
may be attributable in pari at least to the amount 
of this non-rouleaux-forming protein. It would 
explain the failure of many workers (e.g. Aldred- 
Brown and Munro, 1934) to show a really satis- 
factory correlation through a wide range, between 
plasma protein estimations and E.S.R. The litera- 
ture on this point is reviewed by Davison (1940), 
who also failed to show any complete correlation. 

Whether or not correction for anaemia is neces- 
sary appears to depend on what information the 
observer expects to obtain from the test. If he 
wishes to form a quantitative estimate of the 
rouleaux-forming effect of the plasma, then correc- 
tion is, in our opinion, necessary. A subsidiary 
advantage is that correction, by most methods in 
common use, involves the use of the haematocrit, 
which is our only routine measure, albeit an indirect 
one, giving some indication of the presence or 
absence of hydraemia. It is in itself an independent 
yardstick of progress in rheumatism. Again it is 
not possible to say in a given case how far an anaemia 
is real, i.e. the result of toxic destruction or 
inhibition of production of red cells, and how far a 
dilution effect. It is an interesting question how 
far the low haemoglobin and P.C.V. of rheumatism, 
and indeed in many other chronic diseases, is in 
fact evidence of a ‘“‘ true anaemia.” Only studies 
of whole-blood volume can give a final answer to 
this question. 

Our own method of reporting E.S.R. results is 
to chart the curve of the crude S.S. over two hours 
and to report on the same chart any previous curve, 
so that the clinician can see at a glance the evidence 
of progress or deterioration shown by the blood 
complex. If the curves differ markedly, he can 
refer to and compare the haematocrit readings, and 
finally compare the corrected S.S. figures. In this 
Way he can assess to what extent any difference 
between the curves can be attributed to red-cell 
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volume changes alone. Our opinion is that the 
crude S.S. or S.R. has a value, being the resultant 
of various factors—namely, rouleaux-formation, 
hydraemia, and true anaemia. The haematocrit and 
corrected S.S. figures provide a means of analysis 
without which much of the value might be lost. 


Summary and Conclusions 

1. Correlation studies have been made between 
formol-gel tests made on plasma and serum in the 
same patient. 

2. Plasma-gel and serum-gel tests have been 
further correlated with E.S.R. and packed red-cell 
volume. 

3. The serum-gel reaction is much weaker and the 
incidence of positives is much lower than the plasma- 
gel reaction. 

4. By the use of S.S., P.G., and S.G., abnormal 
bloods in rheumatism can be classified into three 
groups, probably corresponding to degrees of 
chronicity and severity. 

5. In bloods of rapid E.S.R. (low S.S.) the serum- 
gel test shows a better correlation with the P.C.V. 
than does the plasma-gel. 

6. It is suggested that an increase of non-rouleaux- 
forming globulins may be present in pathological 
blood, and that these may be concerned with the 
production of hydraemia. 

7. The bearing of this on the validity of correction 
of E.S.R. for anaemia is discussed. 
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NECROBIOTIC NODULES OF RHEUMATOID ARTHRITIS 
TYPE WITH LIPOID DEPOSITION 


BY 


ERNEST FLETCHER 


The incidence and structure of subcutaneous 
nodules in rheumatic fever and rheumatoid arthritis 
have been the subject of research for many years. 
In 1937 Collins published a paper on the sub- 
cutaneous nodule in rheumatoid arthritis, and in 
1939 he reviewed in these Annals some of the work 
on the pathology of rheumatic fever and rheumatoid 
arthritis. He mentions the basic pattern of tissue 
change as coming under four heads—exudation, 
mesenchymal proliferation, connective tissue de- 
generation, and leucocytic infiltration. He remarks 
that this general pattern is an elementary one and 
cannot be regarded as specific, but that generally 
speaking it makes up a histological picture character- 
istic of rheumatism. To the connective tissue 
degeneration the name of “ fibrinoid ’’ degeneration 
has been given. This change is also part of the 
Arthus phenomenon, and is regarded as a basic 
type of tissue reaction in states of hypersensitivity. 
He also mentions the vascular lesions commonly 
found in rheumatic fever but only in the joints and 
subcutaneous nodules in arthritis. 

It seems now to be generally agreed that the 
typical subcutaneous nodules of rheumatoid arthritis 
all have a similar structure. This structure consists 
generally of a central area of fibrinoid degeneration 
and necrosis, surrounded by a cellular band, the 
most noticeable feature of this surround being a 
palisade arrangement of fibroblasts. The case to 
be described in this article falls only partly into this 
category, and it should be mentioned that Parkes 
Weber published a somewhat similar case, though 
differing in several features, in the Annals of 1944. 


Case Notes 


A.C. Male. Aet 42.—The illness started sud- 
denly in January 1938, with pain in the right 
shoulder which came on during the night. The 
following week pain developed in the hands when 
he was at the seaside on holiday. He was treated 
for five months with French iodine, but without 
relief, and in May 1938 was diagnosed as suffering 
from infective arthritis and treated with Sanocrysin. 
During the following year he made some progress 
but was off work for six months, partly because of 
an attack of pneumonia and pleurisy in May 1939. 
In February 1941 he received T.A.B. injections. 
Later in 1941 he had another attack of pneumonia, 
and after this the arthritic condition became much 
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worse, so that in March 1942 both olecranon 
bursae were enlarged to the size of a walnut.* 

Biopsy was performed on Feb. 16, 1942. The 
report read: ‘‘ Chronic inflammation of bursa, 
There is much organizing fibrin within the sac, 
Numerous histiocytes with few leucocytes present, 
There is nothing suggesting gout, but it well might 
be rheumatoid arthritis.” His temperature never 
rose above 99-2° F., and the sedimentation rate 
at that time was 42 mm. at the hour (Westergren), 
He was given a total of 0-87 mg. sodium auro- 
thiomalate and advised to attend the Red Cross 
Clinic, Peto Place, London, where I saw him in 
June 1942. 

All the small joints were involved, the hands 
showing a fair degree of deformity, with ulnar 
deviation. There was a synovial effusion in the 
right knee, and limitation of movement in the 
shoulders, left knee, and both ankles. Both feet 
were stiff, and there was tenderness over the meta- 
tarso-phalangeal joints. The weight was 8 st. 7 lb. 
At the beginning of his illness in 1938 it was said 
to have been 10 st. 13 lb. X ray examination 
showed the changes of infective arthritis, and the 
blood sedimentation rate was 40. About this time 
he developed a chronic antritis, which was operated 
on two months later. The operation was followed 
by a general flare-up in all the joints, but the blood 
sedimentation rate—which had risen—fell from 
60 mm. at the hour to 41. 





























Nodules first made their appearance in July — 


1942. The blood count at this time was: haemo- 
globin 81%, red cells 4,700,000 per c.mm., colour 
index 0-86, white cells 5,300 per c.mm. 

At the end of 1942 he was transferred to a sector 
hospital, and here the haemoglobin rose to 95), 
the white cells remained stationary at 5,900 per 
c.mm., and the sedimentation rate fell to 18 mm. a! 
one hour. The blood uric acid was 3 mg. per 
100 c.cm. of blood; the gonococcal fixation test 
was negative, as were urethral smears for gonococcl. 
Two months later, after removal of his tonsils, he 
went to a spa for treatment. The blood sedimenta- 
tion rate was 44. 

On examination in January 1944 he was found to 
be in very poor condition and losing weight. The 


* I am indebted to Prof. G. W. Pickering for the 
history of what occurred at this time and to Prof. W. D 
Newcomb for the pathological report. 
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Fic. 3.—Knees showing the nodules. 


Fic. 4.—Showing the typical radiological changes of rheumatoid arthritis in the feet. 














heart and lungs were apparently normal, blood 
pressure 105/80 mm. Hg. He was then edentulous, 
tongue clean, fauces clear. There was limitation 
of movement in all joints except those of the spine. 
The hands were much deformed, with ulnar devia- 
tion and contracture of the fifth finger. Nodules 
were present in many places. In addition, both 
olecranon bursae were much thickened and swollen. 


SITE OF THE NODULES 


In May the exact size and position of the nodules 
was as follows: 


Head.—Bilaterally symmetrical nodules, } in. diameter 
Over upper parts occipital bones attached to periosteum. 
Fibrous consistency. No other nodules on cranial bones. 

Neck.—A few small discreet glands palpable. 

Chest.—Anterior: no nodules. Posterior: spines of 
both scapulae showed nodules. Right scapula, nodule 
4x1 in. at lateral end of spine, deeply attached, fairly 
hard. Two smaller nodules, medially similar in 
consistency and attachments. Left scapula, nodules 


| Similarly situated, but slightly bigger. 





Abdomen.—Anterior: about six inguinal glands 
palpable on each side. Firm and mobile. The largest 


» Was about the size of a walnut. Posterior: irregular 


nodules of similar character over both posterior, inferior 


j iliac spines. Irregular nodule over sacro-coccygeal 


; Junction. 


Upper arms.—Three to four firm glands palpable in 
pboth axillae. Right: enlarged olecranon bursa with 


§ small hard nodules. Small nodules over first condyle 


ee , 


eT 








p of humerus, and one nodule, } } in. in diameter, over upper 
p third posterior part of ulnar. Left: according to patient, 
dsimilar nodules were removed as on right side. Two (?) 
p slands were palpable in the left epitrochlear region. 


Foreavms.—Numerous small nodules over lower ends 


of both radii and ulnae. 


Wrists and hands.—Bilateral ulnar deviation. Nodules 
of various sizes were visible and palpable in all meta- 
Carpophalangeal and interphalangeal joints. They 
mwere for 


the most part superficial, but some appeared 
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Fic. 5.—Showing osteoporosis and partial ankylosis of the sacroiliac joints. 


attached to the bone. There were also some small 
nodules in the tendons on the back of the hands. 

Legs.—Thighs: over both greater trochanters, irregular 
nodules were palpable and deeply attached. Knees: 
some small nodules palpable over the anterior surfaces 
of both patella. There was erythema over these nodules, 
Feet and ankles: fibular deviation of toes. The only 
nodules palpable were over both first metatarso- 
phalangeal joints. The other metatarsophalangeal and 
interphalangeal joints were slightly swollen in varying 
degrees, but no other nodules were palpable. 

(See Figs. 1 to 6.) 


Biopsies were made on Feb. 12, 1944. Drs. 
George Graham and Parkes Weber saw the patient 
at the Royal Free Hospital in May, and on their 
suggestion further biopsies were made in June. 
During the patient’s stay in hospital his temperature 
rose to 100° F. on two occasions; the highest pulse 
rate was 80 per minute. The blood chemistry was 





Fic. 6.—Note nodule in the buttock, and the muscle wasting. 
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ANNALS OF THE RHEUMATIC DISEASES 


investigated by Miss Lucy Wills and the histology 


by Dr. Lowenberg. 


For the sake of convenience, 


the blood findings are tabulated with Dr. Parkes 


Weber’s case. 





Dr. Parkes Weber’s | 





ones This case 
Urine 5 .. | Normal. Normal. 
Fasting blood sugar 0-07%. | 0-103%. 
Sugar tolerance test Normal. Normal. 


Blood cholesterol 


Histamine test meal 


Van den Bergh test. . 
Wassermann reaction 


Blood 
rate. 


sedimentation 


Blood urea .. 

Blood uric acid oe 

Non-protein nitrogen 

Serum calcium ; 

Blood count: 
Haemoglobin... 
Red blood count. . 
White blood count 
Eosinophils 


| Positive indirect. 


(1) 230 mg. per 100 | 
c.cm. 

(2) 350 mg. per 100 
c.cm. 

After treatment fell | 
to 110 mg. per 100 | 
c.cm 


Complete absence of | 
acid. 


Negative. 


(1) 135 mg. per 100 
c.cm. 

(2) 154 mg. per 100 
c.cm. 


Complete absence of 
acid. 


| Positive indirect. 


Slight reaction. 


| Kahn negative. 


Normal. 


36:5 mg. per 100.c.cm. 
3-70 mg. per 100 c.cm.| 
30-5 mg. per 100 c.cm.}| 
8-5 mg. per 100 c.cm. 


84%. 

Normal. 

3,500 per c.mm. 
a 


Varied from 70-30 
mm. at the hr. 
(Westergren). 

34 mg. per 100 c.cm. 

2:70 mg. per 100 c.cm. 

32 mg. per 100 c.cm. 

10-1 mg. per 100 c.cm. 


79% 

4,305,000 per c.mm. 
6,675 per c.mm. 

5° 


> /o- 





Clinical and Biochemical comparison with Dr. 
Parkes Weber’s Case 
In the present case the nodules developed 44 years 
after the development of the arthritic symptoms; 


- 


Fic. 7.—Dr. Lowenberg’s report—microphotograph 








«18. Showing an entire nodule. 
fibroblastic reaction and the well-defined edge of the whole nodule. 








in Dr. Weber’s case both developed simultaneously. 
His nodules were reddish, but in this case pale 
There was only one marked difference in the site 
of the nodules, for in the case described in this 
article the face and ears were spared entirely. The 
olecranon bursae were markedly affected in both 
cases. The nodules were not symmetrically dis. 
posed. Slight fever and loss of weight were present 
in both cases. In the findings set out in the table 
the only abnormalities in both cases are complete 
absence of acid in the histamine test meal, and a 
slight eosinophilia. In Dr. Weber’s case a high 
blood cholesterol was found on one occasion. [|p 
the case now described the blood sedimentation 
rate was consistently raised at various levels, but 
not in Dr. Weber’s. 

In addition to these two cases, Dr. George Graham 
has shown one somewhat similar. His patient died 
of a sarcoma. 






























Report by Dr. Lowenberg 


The material examined consisted of four sub- 
cutaneous nodules from the forearm, olecranon 
bursa, and the tissues over the metacarpal-phalangeal 
joint. Histological examination showed that the 
most striking feature of all the nodules is a wide- 
spread necrosis (Fig. 7). The necrotic areas in the 
haematoxylin-eosin preparations stain a dull red 
colour and may contain nuclear or cell debris, the 
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Fic. 8.—Dr. Lowenberg’s 
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report—microphotograph 


x 100. 


The bottom portion shows the necrotic area with a band 


of ‘‘ foam” cells above it. 


The top section includes the 


collagen fibrils with part of the fibroblastic reaction. 





Fic. 9.—Dr. Lowenberg’s 


remains of interlacing tissue bundles, or more 
frequently regularly dispersed, brightly staining 
bodies of different sizes, which are probably hyaline 
material. The necrotic areas, which are on the 
Whole Sharply limited, are frequently connected 
with other necrotic foci, but isolated areas also 
occur, The outermost zone of any one necrotic 
area is a small band of waxy appearance which does 
Not stain as deeply as the central zone; surrounding 
this zone is another more or less broad band con- 


report—microphotograph 
Shows at the top, right, a foreign body giant cell. 
centre portion shows foam cells with vacuoles. 


< 1,000. 
The 


sisting of closely-packed cells (cellular band) which 
passes into a zone of interlacing connective tissue 
bundles. The nature of the cellular band varies 
from nodule to nodule, probably depending on the 
stage of development of each individual nodule. 
Around most of the necrotic areas there is a broad 
band composed of typical foam cells lying among 
scanty connective tissue bundles (Figs. 8 and 9). 
These cells are large, pale, oval, or round cells, 
whose cytoplasm shows numerous very distinct 
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Fic. 10.—Dr. Lowenberg’s report—microphotograph x 100. 
Showing the palisade arrangement of fibroblasts. 


vacuoles. Many of these cells are very large, and 
some are mis-shapen and swollen, with poorly- 
stained cytoplasm; in some cases the cell membrane 
alone indicates the pre-existent cells. Multi- 
nucleated and giant cells of foreign-body type are 
frequent, but no foreign-body cells of Touton type 
have been identified. These foam cells gave a 
positive Schultze test for cholesterol, and showed 
fine orange-red stained droplets in sections stained 
with Sudan. The connective tissue is scanty, with 
empty spaces between the connective tissue bundles; 
these spaces are filled with orange-red stained 
material in sections stained with Sudan. There are 
no inflammatory cells in this zone. 

In another nodule the cellular band differs 
markedly from that described above. It is com- 
posed of a zone of radially arranged fibroblasts 
(Fig. 10) which pass into the surrounding zone of 
connective tissue bundles. The zone immediately 
beyond the “cellular” band is less cellular, and 
consists largely of interlacing connective tissue 
bundles which show signs of degeneration—the 
most striking sign being the numerous enlarged 
empty spaces between the interlacing bundles. 
There are also numerous foam cells which are often 
more distinct than those immediately surrounding 
the necrotic area; giant and multinucleated cells 
are also present, but there are very many more con- 
nective tissue cells and numerous inflammatory 
celis. The inflammatory cells include round cells, 
plasma cells, mast cells, and sometimes numerous 
eosinophils. There are numerous dilated and 
well-filled arterioles and capillaries. The transi- 
tion to the connective tissue which circumscribes 
the nodules is gradual; but, though there is no 
capsule, the nodular formation is perfectly definite. 
In this outer zone the changes in the capillaries 
and smaller vessels are insignificant, but the 
larger vessels show more striking changes; their 


walls are considerably thickened and  ofter 
contain foam cells, while the intima is swollen 
sometimes to the point of occlusion. A perivascular 
cellular infiltration is often present. Well-developei 
foam cells can be seen occasionally in the lumen 
of certain vessels which may be situated som 
distance from the necrotic areas, or even, in some 
cases, from the nodules themselves. 

All four nodules examined show the same generi 
structure, but the nodule from the bursa olecrat 
shows the largest necrosis and the most marke( 
degenerative changes in connective and _ elasti 
tissue. 


Examination for Cholesterol and Other Lipoids 

In the nodules from the bursa olecrani and from 
the finger, cholesterol was demonstrated by th 
Schultze test in the greater part of the necrosis ani 
the immediate surrounding tissues. Further from 
the necrosis the test was less definite, and in th 
periphery of the nodule there was no cholester0 
In one subcutaneous nodule the Schultze te 
showed cholesterol only very faintly in a few areas 
By staining with Sudan, all the parts with th 
positive Schultze test showed an orange-red colo! 
Where the Sudan staining was not too intens 
orange-red stained masses could be seen filling ti 
spaces noted between the connective tissue bundles 
and fine granules filling the cells. 


Summary 

There is present in all four specimens a deep su? 
cutaneous nodule formation with an area of complet 
necrosis in the centre of the nodules, which, " 
three of the specimens, is surrounded by a cellul 
band containing numerous foam cells and mai 
multinucleated and foreign-body giant cells. Su! 
rounding this again is a partly degenerated conn 
tive tissue band which contains, in addition to We 
defined foam cells, numerous inflammatory cel! 
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In the other nodule the cellular zone is composed 
of fibroblasts arranged in a palisade manner. 
The vessels in the nodules and in the neighbourhood 
show endo-, meso-, and peri-arteritis. The necrotic 
areas and the surrounding tissues show the presence 
of cholesterol, situated both intra- and _ extra- 
cellularly. 


Differential Diagnosis 


The histological findings must be considered 
diagnostically in connexion with the clinical and 
other laboratory findings. The whole picture most 
nearly resembles the necrobiotic nodules of rheu- 
matoid arthritis type with lipoid infiltration, though 
the histological picture differs in detail from the cases 
described by Parkes Weber (1944); for example, 
the palisade arrangement of the fibroblasts round 
the central necrotic areas is not always seen, and 
foam cells and giant cells are present. The foam 
cells differ in detail from those described by Freuden- 
thal as ** pre-xanthoma cells”; but the general 
picture, combined with the clinical findings, make 
the diagnosis clear. Xanthoma tuberosum and 
necrobiosis lipoidica are excluded—the former by 
the deep subcutaneous nodule formation and the 
large necrotic areas with no sign of healing, and the 
latter by the deep position, the completely circum- 
scribed necrosis and abundant intracellular 
cholesterol, and the numerous foam cells. 


Comment 


A case of rheumatoid arthritis is described. It 
is compared with one published by Parkes Weber, 
and mention is made of a third case, which was 
shown at the Royal Society of Medicine by Dr. 
George Graham. The only other reference in the 
literature is a paper by Layani which describes a 
condition possibly similar. 

The points made by Dr. Lowenberg seem to show 
that the sections from this case differ in several 
important features from the necrobiotic nodules 
of rheumatoid arthritis described by Collins (1937). 
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However, the basic histological reaction of focal 


necrosis, fibroblastic proliferation, round-celled 
infiltration, and vessel damage are all present; and 
the dissimilarity is largely that of altered cytology. 

Collins does not describe foam cells, nor giant 
cells of the foreign-body type as in this case; neither 
is the palisade fibroblastic barrier so marked in 
these specimens as in his The pathological picture 
is more akin to that of the case described by Parkes 
Weber and Freudenthal (1936) and by Parkes 
Weber (1944), under the title of ‘“ nodular non- 
diabetic cutaneous xanthomatosis with hyper- 
cholesterolaemia’’; this case was also one of 
rheumatoid arthritis. Here certain cells were 
described as “ pre-xanthoma cells,” and it was 
Suggested that with time they might develop into 
typical foam cells. This, however, was mere 
hypothesis, and it is possible that the cells were in 
the adult stage and that their appearance was due 
to some unusual lipoid that they contained. 

Cells in the case discussed in the present paper 
showed vacuoles, cholesterol by the Schultze test, 
and apparently a more decisive staining with 
Sudan 3. The microscopic appearance is not dis- 
similar from the “‘ pre-xanthoma ” cells of Parkes 
Weber’s case. Thus the possibility that the foam 
cells of this case represent the adult form of his 
** pre-xanthoma ”’ cells cannot be ruled out. The 
question of the blood cholesterol level is of some 
interest, as it was low in this case and originally 
high in Parkes Weber’s case. However, the 
deposition of cholesterol in the absence of a high 
blood cholesterol level is well known. Probably 
the best description of these apparently unique 
nodules would be “‘ necrobiotic nodules of the 
rheumatoid arthritis type with lipoid deposition,” 
as suggested by Dr. Lowenberg. 
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FIBROSITIS AND §-DIETHYLAMINOETHYL 


DEHYDROCHOLATE 


BY 


HARRY COKE 


This paper describes the origin and purpose of a 
new therapeutic substance which has been used 
experimentally upon rheumatic fibrositis. The 
aetiology of fibrositis is still unknown, although 
numerous advances have been recorded during 
recent years (Copeman, 1944 ; Herz, 1945). Treat- 
ment is therefore still essentially empirical, but the 
results so obtained are of value in formulating 
hypotheses on which to base further experiments. 
The purpose of this paper is, therefore, not only to 
put forward a personal experience of a new drug for 
possible specific treatment, but to record preliminary 
results which may help towards the establishment 
of a pharmaco-chemical base line for further 
research. 


Preliminary 

The known methods of treating fibrositis were 
surveyed, and the action of procaine was then 
especially considered. The value of the local 
injection of this substance into fibrositic myalgic 
areas has been recorded for some years (Kellgren, 
1938; Bier, 1908). The exact pharmacological 
action has not yet been established. It has been 
regarded as effective against the rheumatic lesion 
because of the local anaesthetic action, which 
breaks a vicious circle of pain and spasm. After 
full consideration, however, it seemed open to 
question whether the local anaesthesia was not 
purely a secondary effect, having no permanent 
therapeutic value beyond the temporary relief 
of pain just so long as the anaesthesia lasts; and 
the more prolonged therapeutic effect due to an 
entirely different pharmacological action of the 
procaine hydrochloride molecule. It seemed in- 
advisadle, owing to the toxicity of this substance, 
to direct a general procainization by intravenous 
administration. Recently generalized anaesthesia 
by a slow continuous drip intravenous technique 
has been recorded as successful in cases of extensive 
burns (Gordon, 1943), generalized eczema (Greene, 
1946), jaundice pruritus (Hewer, 1945), post- 
herpetic pain (Ravina, 1945), and asthma (Pérez, 
1944). 

Procaine is the salt of an ester of a substituted 
amino alcohol and p-amino-benzoic acid. A series 
of cases were treated, both orally, and by sub- 
cutaneous injection of p-amino-benzoic acid— 
which is relatively non-toxic. This was without 
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the slightest effect upon the rheumatic element. 
The other half of the procaine molecule—diethyla- 
minoethanol—is a component of many therapeutic 
substances. It appeared probable, therefore, that 
in the esterified diethylaminoethanol the primary 
value of procaine for fibrositis might be found. 
A general effect, comparable to that of procaine 
locally, might be possible if this active radicle could 
be esterified with an acid radicle other than p-amino- 
benzoic acid (thus forming a less toxic ester), 
the second radicle being such as might make the 
whole more effectively operative upon the rheumatic 
lesion than the inert p-amino-benzoic acid. 

As a result of an entirely separate investigation, an 
impairment of hepatic function was found in many 
cases of fibrositis. It was seen that in fibrositic 
anxiety states, in toxic sub-jaundice and in the 
prevalent over-ingestion of carbohydrates, the dys- 
function was more pronounced. This suggested 
that a strong cholagogue might relieve both the 
hepatic dysfunction and the associated fibrositis. 
To this end a series of cases were treated with 
3-7-12-triketocholanic acid (Dehydrocholin B.D.H.). 
It was found that, although this had little effect in 
righting the particular hepatic dysfunction, it had a 
remarkably beneficial effect upon many cases in 
the relief of their fibrositic symptomatology. Un- 
fortunately this improvement was only temporary. 
It appeared probable, therefore, that the combined 
action of dehydrocholin and procaine might be 
useful for the treatment of generalized fibrositis. 
For this purpose dialkylaminoalkyl esters of de- 
hydrocholic acid were envisaged; the f-diethyl- 
aminoethyl ester was prepared, and water-soluble 
salts were submitted to clinical trial. Difficulty 
was at first experienced in preparing solutions of the 
salts which were stable enough for storage over long 
periods. 

The necessary toxicity tests have been carried oul, 
and show that the minimum lethal dose of the 
hydrochloride of the above substance, when given 
intraperitoneally into white mice, is over 1,000 mg. 
per kg. of body weight. Intravenously it is nuch 
more toxic, the minimum lethal dose in mice being 
about one-tenth of this figure. 

Extensive pharmacological investigations af 
being undertaken and will be reported in due course. 
The present report deals with the preliminary 
clinical trials and their assessment. 
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Clinical Administration 


Patients were treated by subcutaneous or intra- 
muscular injection of amounts varying from 5 to 
25 mg. The clinical response was most marked in 
those patients in whom the fibrositic element was 
dominant. This was very evident when articular 
and non-articular rheumatism were present in the 
same individual. The cases treated may be divided 
into two groups. 


1. B-Diethylaminoethyl Dehydrocholate and Vac- 
cine Injections—tIn the first place—and an un- 
expected effect—the f-diethylaminoethyl ester was 
determined as an activator of the physiological 
response to a vaccine. The administration of a 
dose of bacterial vaccine has an incontrovertible 
physioiogical effect, entirely divorced from any 
subsequent and controversial therapeutic effect. 
That is to say, the injection in a sufficient dose of 
bacterial organisms will give rise to a set of condi- 
tions that are well known, and that are recognized 
within the term ‘“‘ reaction.” If a dose of vaccine 
which alone was insufficient to produce a clinical 
or physiological reaction was given with a dose of 
the 8-diethylaminoethyl ester (5 mg.), there was then 
again a typical reaction—this reaction being similar 
in every respect to that obtained with a larger 
reactional dose of the vaccine alone. As a corol- 
lary there are a number of people who are relatively 
insensitive to vaccine injections; if they are given a 
few doses of the 8-diethylaminoethyl ester, followed 
later by the same vaccine injections, they are then 
found to be sensitized and to give typical reactions. 
This feature is recorded briefly as of physiological 
interest. 


2. B-Diethylaminoethyl Dehydrocholate used alone. 
—Investigations covered a wide field, and the results 
can be alluded to only briefly. In the absence of 
any specific biochemical pathology upon which to 
gauge results, these are necessarily subjective. Deep 
local injections, as in the present use of procaine, 
show f-diethylaminoethyl dehydrocholate to have a 
similar effect. It soon became evident that, unlike 
procaine, the effect was a general one. Thus, the 
treatment of a local condition at the elbow joint with 
the substance was followed by disappearance of 
fibrositic pain in the knee. An injection in the arm 
was followed by a flare-up of an old osteomyelitic 
sinus in the sacrum; and similar distal effects were 
noted. Thus it appears that a subcutaneous in- 
jection, given usually in the upper arm, has a general 
effect. This suggested also that there was nothing 
to be gained by injection at the site of pain. Never- 
theless, many patients were treated by intramuscular 
injections more or less in the area of pain. The 
clinical impression was gained that, although there 
Was a general response, it was more concentrated and 
therapeutically more effective adjacent to the site of 
Injection. This opinion has not been confirmed by 
all the physicians making therapeutic trials. 

The 8-diethylaminoethyl ester has been given in 
the presence of many possible complicating features 
without any ill-effect—cardiac disease, diabetes, 
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asthma, thyrotoxicosis, infective foci, etc. In 
general, doses of 5 to 10 mg. subcutaneously once a 
week have beenemployed. But it has been observed 
that, while increasing benefit may follow the first 
three or four doses of the ester, there may, after 
subsequent doses, be a relapse: in other words, 
general stimulation may easily be overdone. This 
is important, because the persistence of injections 
during this overstimulated or negative phase may 
lead to a general deterioration and worsening of the 
disease. A similar effect was noted and emphasized 
with the A.C.S. (antireticular cytotoxic serum) 
stimulation of the physiological system of the 
connective tissue (Bogomoletz, 1942). Experiments 
suggest that this saturated stage, which is clinically 
easily recognizable, may be reached after six weekly 
injections. After the first three doses of the ester 
intervals between them should be lengthened in 
order to avoid provoking such a negative phase— 
a phase which may last two, three, or more weeks 
before it is possible to give another dose producing 
a positive therapeutic effect. Naturally all cases 
do not respond satisfactorily. Greater clinical 
experience of administration, and investigations 
into the pharmacological action of this and related 
substances, may lead to improved results. The two 
tables record the general results in 100 unselected 
cases, 52 of which were treated with nothing but 
B-diethylaminoethyl ester, as described. 


TABLE 1 


ONE HUNDRED CASES TREATED WITH [{-DIETHYLAMINO- 
ETHYL DEHYDROCHOLATE ALONE OR IN COMBINATION 
WITH OTHER METHODS 





| Non-articular | N.A.R. with 








Allcases | rheumatism | arthritis: result 

(N.A.R.) on N.A.R. 
Symptom free .. om (eae 23 3 , 
Greatly improved .. | 24 >76% 17 >74% 7 $80% 
Some improvement .. | 26 12 14 
No change ar re ie 18 4 
Detrimental effect a 2 0 2 

TABLE 2 


FIFTY-TWO CASES TREATED WITH 8-DIETHYL- 
AMINOETHYL DEHYDROCHOLATE ALONE 


Symptom free Be -. en 

Greatly improved 14* >75% 

Some improvement .. ow > 

No change... oe i 

Detrimental .. 3 .. O 
Conclusions 


It is too early yet to arrive at any definite conclu- 
sion about the therapeutic value of the f- 
diethylaminoethyl ester. But the clinical results so 
far obtained are sufficiently encouraging to warrant 
further clinical trials, and also—after full pharmaco- 
logical assay—investigation of related substances. 
The common factor of both the ester and procaine is 
probably a pharmacological radicle of basic im- 
portance in the construction of therapeutic drugs 





* Two of these cases had a preliminary medication with the anterior 
pituitary adrenocortical hormone (corticotrophin) kindly supplied by 
the Organon Laboratories. 
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active on the rheumatic fibrositic lesion. On sucha 
pharmaco-chemical base line it is possible to build 
further, and to direct research on similar chemical 
analogues. 


Summary 


Treatment of fibrositis by a new drug—f-diethyl- 
aminoethyl dehydrocholate—is described. 

Of 100 cases analysed, 52 were treated with 
B-diethylaminoethyl dehydrocholate alone. In these 
52 cases, 39 (75%) showed degrees of improvement 
from slight to symptom-free states. 

It was observed that, when the substance was given 
with doses of vaccine, the former (a) activated non- 
reacting doses, (b) caused reaction in relatively 
insensitive individuals. 
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I wish to record my sincere thanks to 
Products, Ltd., for their chemical collab: 
and for the ample supply of material fo: 
clinical investigations, which they supplied 
their serial research number S/42. 
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THE COLD-REACTION TEST FOR PERIPHERAL 


VASOMOTOR DISTURBANCES 


IN RHEUMATISM 


BY 


A. WOODMANSEY 


The experiments to be described have been carried 
out on patients suffering from various forms of 
rheumatism, but mostly from rheumatoid arthritis, 
at the Harrogate Royal Bath Hospital. The test has 
also been used in cases of incipient Raynaud’s and 
other arterial diseases of the extremities, the results 
of which may form the subject of another paper. 

Benatt and Taylor (1940) made use of the contrast 
bath as a test for vascular response, and found that 
patients with rheumatoid arthritis gave a normal 
response to heat and cold unless there was a marked 
postural deformity. Other authorities, on the 
contrary, find that a defective peripheral circulation 
is a usual concomitant in all forms of chronic 
rheumatism. Thomson and Gordon (1926) speak 
of signs of vasomotor instability. Pemberton (1929) 
refers to evidence indicative of a disturbance of the 
circulation. Bisset and Woodmansey (1932) give 
support from observations of capillary circulation. 
Halls Dally (1933) claims that chronic rheumatism 
is due to an inherent failure in the heat-regulating 
mechanism of the body. Fox and van Breemen 
(1934) say “. . . . the disturbances in the blood 
circulation of the skin must certainly be considered 

. as a causal factor.” The feeble vascular 
response as a secondary factor in severe rheumatoid 
arthritis was emphasized by D. H. Collins (1938) 
at the International Congress. The defective peri- 
pheral circulation is instanced by Dunlop, Davidson, 
and McNee (1942); and, in the aetiology of rheu- 
matoid arthritis, Kersley (1945) says, ‘* disturbances 
In vasomotor function are particularly important.” 


A hot application causes dilatation of the small 
vessels in the area, with hyperaemia. A _ cold 
application causes constriction, with ischaemia. 
Moreover, as Gibbon and Landis (1932) have 
pointed out, when a limb is immersed in hot water a 
rise in temperature also occurs in the other limbs. 
Similarly a cold application to one limb causes a 
fall in temperature of the others. The responses in 
remote areas to varying thermal stimuli form part 
of the heat-regulating mechanism of the body, and 
depend upon the intactness of the sympathetic 
nerves, and on a change in the temperature of the 


| blood reaching and exciting the appropriate centre 


Pap, copes 


inthe brain. The process is discussed by Abramson 
(1944). The procedure adopted in the contrast- 
bath treatment (Woodmansey, Collins, and Ernst, 
1938) aims at re-educating these responses so that 


; the small vessels which appear unduly sensitive to 
3 cold, and remain persistently closed for an indefinite 
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period, may re-admit a partial blood flow before 
the tissues become undernourished, and may fully 
dilate again when the environmental temperature 
becomes favourable. We may term it “active 
vascular exercise”’ as opposed to the ‘“ passive 
vascular exercise,” by suction and compression, 
which has been advocated. 


Method 


In the following series of experiments the response 
to cold by a large number of patients has been tested 
by a uniform method. The subject sits quietly, 
for not less than 20 minutes, in a room thermo- 
Statically controlled at 65° F. The temperature 
of each hand is then taken by holding the wire 
junction of the thermo-electric skin thermometer 
between the terminal pads of thumb and middle 
finger. This particular site is chosen because of 
the dense anastomotic bed in the finger tips, where 
any circulatory change is rapidly reflected in the 
temperature. Several preliminary readings are 
taken at intervals to ascertain the temperature level 
at rest. At this stage, one hand is immersed, cover- 
ing the underside of the forearm to the elbow for 
| minute in water at 15° C. It is then removed 
and dried by dabbing with a towel to avoid friction. 
Temperature readings are resumed on both hands, 
and recovery curves plotted. 


Results and Discussion 


Tests have been performed on 41 patients chosen 
without reference to their clinical condition. Lack 
of space precludes the reproduction of all the curves, 
but the relevant information is tabulated. They 
are found to fall into three main groups. The first 
group, 6 in number, reacted in a normal way. 
The second group, of 18, showed a delayed response 
varying in degree and in the shape of the curve. 
The third group consists of 17 persons, all with very 
pronounced vascular defects, whose hands remained 
cold with no sign of recovery during the experiment. 

In the specimen curves shown, the dotted line 
represents the temperature taken on the immersed 
hand; the continuous line, the temperature on the 
non-immersed hand. The hatching shows the 
period of immersion. It should first be pointed out 
that, in health, the temperature of the skin never 
remains constant for long, and small rises and falls 
in the curve are to be expected. Such minor 
fluctuations may therefore be disregarded in assess- 
ing the character of a curve. 
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The character of the curves for a normal subject 
is shown in Fig. 1. There is an immediate sharp 
fall in the immersed hand due to direct contact with 
the cold water. The reaction starts almost al once 
and is complete—i.e. the original temperature is 
attained—in 9 minutes. No significant fall occurs 
in the non-immersed hand. 
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Fig. 1.—Normal curve of a healthy subject. 
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Fig. 2.—Normal in character. 





Explanation of Curves 
The dotted line represents the temperature taken on the immersed 
hand. The continuous line represents the temperature on the un- 
immersed hand. The hatching shows the period of immersion. 
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Fig. 3.—A typical sluggish response. 


Group 1.—Fig. 2 shows the type of rheumatoid 
arthritic subject which gives a normal response 
The curves of each case in Group | in the Table are 
similar in features to Fig. 1. The reaction start 
from the cold with little or no delay, and is complete 
in every case in 13 minutes. In none is the shor 
immersion sufficient to depress the temperature of 
remote limbs more than a degree or so. Another 
point to notice is that the final temperature is 30°C 
or higher. 


Group 2.—This group consists of cases showing: 
vascular defect in widely differing stages of severity 
with either a short, medium, or long delay in the 


reaction. When once the recovery is initiated ii | 


may proceed rapidly up to as much as 6 degrees 
per minute. There is usually a considerable fal 
in temperature of the non-immersed hand. The 
recovery in both hands generally takes place ai 
about the same time. Fig. 3 shows the medium-lag 
type. Here the effect of the cold is sufficient tc 
cause a noticeable fall in temperature in the nom 
immersed hand, from which recovery does no! 
begin for 10 minutes. In Fig. 4 there is a lag 0 
20 minutes. In both these cases, after the point 0! 
complete recovery there is a minor fall, probabl 
due to long sitting without movement. In a subs 
diary group, illustrated by Fig. 5, the temperatutt 
of the non-immersed hand is not affected; and 
though the immersed hand soon begins to recovel 
the recovery is a long and gradual struggle. Ther 
are a few cases in Group 2 with curves intermediate 
in character between those of Figs. 3 and 5. The 
Group 2 curves are characterized by a long reactio! 
time, even when the reaction starts promptl) 
The final temperature is usually lower than I 
Group 1. 


Group 3.—Fig. 6 represents the large number 0! 
cases showing no reaction whatever. In this group 
therefore, there are no figures in the reaction timé 
column. The initial and final temperatures at 
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Fig. 4.—A very prolonged delay before the 
response takes place. 
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, ; : : Final 
No.| Sex | Age | by > Diagnosis after immersion) | temp. 
Begins Ends | C. 
Group 3 | 
| 
26| M] 52 14 7 | Gout Imm — — | 165 
Non — — | 19 
at M | 62 10 O | Rh. Arth.| Imm — — 18 
Non — — | 19 
28 | F 47 9 12 - Imm—| — | 17 
Non — — | wa 
29 F | 21 6 6 = Imm — — 16°5 
Non — —_— 17 
30 F | 22 8 12 Fibros. Imm — — 15:5 
Non — — 16°5 
31 M 45 8 2 | Rh. Arth.| Imm — — | 22 
Non — — 21 
32 F 43 13 O | Osteo.- Imm — — 15 
arth. Non — — 16 
33 43 8 4 | Fibros Imm — — 15 
Non — — 16 
34 38 9 10 | Rh. Arth.| Imm — — 17 
Non — — 19 
35 F 58 8 3 " Imm — — 17 
Non — — 19 
36 M | 54 10 4 - Imm — — 16:5 
Non — —- 19 
37 M 47 8 7 ae Imm — — 20-5 
Non — — 22°5 
38 F 30 - Imm — — 22 
Non — — 26 
39 F 27 7 2 Imm — — 17 
Non — — 18 
40 F 43 7 10 Imm — — 17 
Non — — 21 
41 F 28 8 2 Imm — — 20 
Non — — 24 
42 F 44 9 9 Imm — — 16 
Non — — 17 








Reaction (minutes 



































| | | | Reaction (minutes | Final 
} . | > * 33 | 
No.| Sex | Age | — | Diagnosis | after immersion) | temp. 
| | | | Begins | Ends | 
| | } 
1| M| 24 10 6 | Normal |Imm 1| 9 | 32:5 
| |Non 1] 3 | 33:5 
| | | 
Group 1 | | 
2|F | 49 | 10 6 | Rh.Arth.|Imm 1| 11 32:5 
|Non 1| 11 34:5 
3| F a | os 21 a |Imm 1 7 31-5 
| |Non 1| 7 33 
4| F 47 | 9 7] ue l\Imm 1| 13 31-5 
| \Non 1] 13 30°5 
Sie i Mim tl « [Imm 2/ 8 30°5 
| | Non 1} 6 30 
6| F 22 | 8 3 | Myalgia |Imm 2 9 31-5 
| | |Non 2); 9 | 345 
7|™M 32 | 12 6 | Sciatica | Imm 1 5 | 35 
| | | | Non No| fail 35°5 
Group 2 | 
| 
8|M 44 | 10 7 | Fibrositis | Imm 8} 16 | 22:5 
| | Non 8 16 |} 28-5 
9|M]} 44 | 11 7 | Rh. Arth.}Imm 5| 17 | 29-5 
Non No fall 36 
10| F 30 Se 21 fe Imm 6 16 17°5 
|Non 2] 16 | 26 
Tae : 29 6 0 | : |Imm 1} 23 | 28-5 
| Non No} fall | 31:5 
12| F 50 6 7 | , |Imm 1} 17 | 33 
| Non 1 15 33-5 
13 | M ae.4 8 7 4 Imm 8 22 24:5 
} | Non 6} 16 31-5 
14 F 48 13 8 | : |Imm 10| = 12 28 
| | | Non 8 12 28 
i3| F 47 | ll 6 am Imm 7| 11 27°5 
| Non 7| 11 31-5 
16| F 45 14 10 oe |Imm 6 2 23 
Non 6) 8 | 30 
17|M 45 | 910 | Lumbago|Immi7| 23 | 31 
| Non 15 25 31 
18 | F 43 9 2 | Rh. Arth.| Imm 18 24 33-5 
on 20 22 35 
19 | M 35 10 1 | Fibros. Imm 5] 11 31 
‘a Non 3 9 33-5 
20| M | 38 12 6 | Osteo- Imm 1| 10 23 
4 | arth. | Non 1 16 | 33 
21 | F 49 10 9 | Rh. Arth.| Imm 2 ig | 22 
ie | Non 2 14 | 265 
=| F 40 8 0 | Fibros. [Imm 4} 14 | 245 
7 | Non 6 | ee 
23 F 52 | 12 11 | Osteo- Imm 4| 15 | 27 
> | arth. Non 1 5 31 
“4'M, 49 | 41 12 | Imm 10} 16 22:5 
- |Non 8 12 | 32:5 
aa) E 47 9 7 | Rh. Arth.|Immi12} 18 | 25 
3 |Non12| 18 28-5 
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Fig. 5.—Indicating the long gradual process of 
recovery in this type. 
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Fig. 6.—The very refractory case with no 
sign of recovery during the test. 
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invariably low. The low initial temperature, 
however, is by no means an absolute criterion of a 
Group 3 case, for it is found frequently that the cold 
application acts as a stimulant so that the final 
temperature is much higher than the initial tempera- 
ture (cf. Fig. 4). 

No attempt has yet been made to correlate the 
findings with clinical condition or with blood pres- 
sures or sedimentation rates. 





Conclusions 


The observations indicate that in a large majority 
of the cases of rheumatoid arthritis at the Royal 
Bath Hospital a vascular defect is present. The test 
may be considered a useful index showing the degree 
of resilience of the patient in coping with adverse 
temperature conditions and the integrity of the 
remote response mechanism. It thus provides more 
information than can be deduced from the customary 
tests based on circulation times, the reactive hyper- 
aemia test of Lewis, pulsation, or the plethysmo- 
graph. 


ANNALS OF THE RHEUMATIC DISEASES 
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ANKYLOSING SPONDYLITIS 


REVIEW 


BY 


W. TEGNER 


The literature on ankylosing spondylitis during 
the war years has not brought to light any startling 
new facts about this condition. Some of the papers 
have given a description of the syndrome and a 
series of cases. The authors have drawn attention 
to the incidence of the disease and the importance of 
its early recognition and treatment. Other papers 
have dealt mainly with treatment. There has been 
one paper on pathology. 


The Syndrome 


Freund describes his pathological findings in a 
portion of the spine of a man who had suffered from 
ankylosing spondylitis but had died as the result of a 
hypernephroma. In the intervertebral articulations 
he found all gradations, from fibrous to true bony 
ankylosis. The intervertebral discs showed replace- 
ment of the cartilage and nucleus pulposus by blood 
vessels and fibrous tissue. On pathological and 
histological grounds he considers ankylosing spondy- 
litis to be a disease sui generis. (It is of interest in 
this case to learn that the patient was aged 67 and 
had only had symptoms of spondylitis for six years). 

Dunham and Kautz review a series of twenty 
patients suffering from ankylosing spondylitis. 
They do not think early sacro-iliac changes to be 
specific for this disease. They, too, consider it to 
be a disease sui generis, and do not regard any 
particular form of treatment to be specific. Herrick 
and Tyson review the disease and suggest that it is 
frequently not recognized. They draw attention to 
the frequent involvement of the costo-vertebral 
joints, and advocate general symptomatic treatment. 
Buckley discusses the differential diagnosis of 
spinal arthritis in young subjects. He describes an 
atypical form of ankylosing spondylitis—coming 
on later in life in both sexes—in which the sacro- 
iliac joints may not be involved. He makes the 
interesting note that fluorine poisoning may cause 
the syndrome. He advocates symptomatic treat- 
ment. Fletcher reviews his series of 68 patients, 
and does not find the predominance of males which 
iS usually described: in his series there were 36 
males and 32 females. Eight of his patients had 
no sacral focus.” He discusses various forms of 
treatment. Mennell, who also believes that the 
disease may easily be missed, advocates early 
treatment by wide-field x-ray therapy. 


Treatment 


The papers on treatment deal mostly with x-ray 
therapy. Thus Hare advocates “ x-ray treatment,” 
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but does not specify what form it should take. 
Hilton is an advocate of small-field therapy. Of 
47 of her patients thus treated, she found that all 
but two derived benefit. But the criteria of im- 
provement were mostly subjective, as there was no 
fall in the sedimentation rate to match the sympto- 
matic improvement, and the radiological findings 
were not reversed. Blair is a strong advocate of 
x-ray therapy, but he is not satisfied with Gilbert 
Scott’s explanation that this form of treatment 
acts by “‘ stimulating the endocrines.”’ He suggests 
that, aetiologically, ankylosing spondylitis is due to 
a derangement of sulphur metabolism, whereby 
sulphur is absorbed from the chondroitin sulphuric 
acid of the articular cartilage of the sacro-iliac 
joints. He suggests that irradiation mobilizes sul- 
phur by causing the most cells to give up their 
sulphur, thus stopping further absorption. 

An interesting contribution comes from Mandl. 
He considers that nothing is known of the aetiology 
of the condition, but believes there is indication for 
attempting decalcification. The method he chose 
was the production of artificial thyrotoxicosis. 
He did this in two patients by administering thyroxin, 
and in a third by implanting portions of toxic 
goitre from a_thyrotoxic patient. He claims 
symptomatic improvement in all three cases, but is 
careful not to suggest that there is any aetiological 
connexion between the thyroid gland and ankylosing 
spondylitis. 

In a more recent paper Lyth describes the inci- 
dence of ankylosing spondylitis in a locality in 
China where there is a high fluorine content in the 
drinking-water. This is of great academic interest, 
but apparently is not of importance in the aetiology 
of the condition as it is seen in this country. 

A recent contribution is by Buckley. In a very 
complete review of the aetiology and pathology of 
ankylosing spondylitis he draws attention to the 
frequency with which it was met in young soldiers 
during the war. He discusses the possibility of a 
spread of infection from the prostate in the manner 
suggested by Batson in his work on the spread of 
metastases in prostatic carcinoma. He repeats his 
opinion that osteoporosis is the first recognizable 
radiographic change in ankylosing spondylitis, and 
he discusses in some detail the biochemistry of the 
phosphatase which influences bone deposition and 
absorption; a toxin derived from the prostate may 
modify this. This toxin may possibly be bacterial; 
it may on the other hand be derived from the prostate 
at a time of its greatest metabolic activity. He 














104 


compares ankylosing spondylitis with rheumatoid 
arthritis, and suggests that the former condition is 
due not to an arthritis but to an extension of bone 
through articular cartilage—a ‘* toxic osteopathy.” 
The influence of the sex glands on bone formation is 
discussed. Although no concrete relationship has 
been established between endocrine disturbance and 
ankylosing spondylitis, either from the aetiological 
or therapeutic standpoints, work on this is continu- 
ing. Assuming it to be an osteopathy unconnected 
with rheumatoid arthritis, the author outlines his 
concept of the sequence of changes in the condition. 
He reviews the symptomatology. 
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BOOK REVIEW 


N.A.P.T. : Handbook of Tuberculosis Activities. Edited by Harley 
Williams, M.D. 12th Edition revised and enlarged, with Common- 
wealth and Empire Supplement. Published by The National 
Association for the Prevention of Tuberculosis, 1946. Pp. 276. 
Price 7s.6d. London. 


This is a valuable work of reference, comprising 
detailed information about all hospitals, dispen- 
saries, clinics, and sanatoria for tuberculosis 
throughout Great Britain, the Dominions, and the 
Colonies. It also includes information about 


the organizations interested in tuberculosis, anj 
about the veterinary services and _ rehabilitatigg 
offices. It thus brings together a mass of informe 
tion not readily accessible elsewhere. To thog 
interested in the study of rheumatic diseases, th 
book’s chief value lies in the fact that a list ¢ 
orthopaedic hospitals and clinics is _ included 
This list, although not complete, will be found useful, 


EDITORIAL NOTE 


The Editors regret the delay in publication, which 
is due to causes over which they have no control— 
shortage of labour in the printing works, and 
difficulty in obtaining the necessary supplies of 
paper. It is hoped to bring out the succeeding 
numbers more quickly, and to catch up with the 
nominal dates of publication. Subscribers may rest 
assured that they will receive their copies in due 
course. It is proposed to make the next issue 
(June, 1946) a special one dealing with the history 
of the 1939-45 war. Several important papers are 
already in hand, and anyone wishing to send in 
articles should communicate with the Editors 
without delay. 

The Editors would like to take this opportunity to 
urge those working on the many problems of the 


rheumatic diseases to communicate the results d 
their research in the form of original articles for 
publication in this Journal. The group of disease 
summarized under the vague title of rheumatismis 
full of unsolved problems. Many attempts to find 
the solutions must in the nature of things be only 
tentative. Although a strict standard of acceptance 
of articles must be maintained in a specialist journal 
such as this, the Editors, nevertheless, hope thal 
medical men will not hesitate to submit articles for 
consideration, even though their conclusions af 
negative. 

It is hoped shortly, with the help of the British 
Medical Journal abstracting service, now in process 
of organization, to begin publishing abstracts @ 
articles from the world’s medical literature. 








